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PREFACE

This document describes the socio-economic analysier the REACH procedure on applications

for authorisation. It is part of a series of guidamlocuments that are aimed to help all stakeh®lder
with their preparation for fulfilling their obligains under the REACH regulation. These documents
cover detailed guidance for a range of essentigA@&E processes as well as for some specific

scientific and/or technical methods that industraathorities need to make use of under REACH.

The guidance documents were drafted and discusighiohwihe REACH Implementation Projects
(RIPs) led by the European Commission servicesplng stakeholders from Member States,
industry and non-governmental organisations. Thyggdance documents can be obtained via the
website of the European Chemicals Agenualyp(//echa.europa.eu/reach_en)a$urther guidance
documents will be published on this website whey tare finalised or updated.

This document relates to the REACH Regulation (E€)Y1907/2006 of the European Parliament
and of the Council of 18 December 2006.

1 Regulation (EC) No 1907/2006 of the European Ramint and of the Council of 18 December 2006 caoriicgrthe
Registration, Evaluation, Authorisation and Resiit of Chemicals (REACH), establishing a Europ&zmemicals
Agency, amending Directive 1999/45/EC and repeal@®aguncil Regulation (EEC) No 793/93 and Commission
Regulation (EC) No 1488/94 as well as Council Direx 76/769/EEC and Commission Directives 91/15%EE
93/67/EEC, 93/105/EC and 2000/21/EC (OJ L 396,306, corrected version in OJ L136, 29.5.2003), p.
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GLOSSARY

A glossary of all technical and socio-economic tumsed within the guidance is provided below.
Any words shown intalics can also be found within this glossary. ThReropean Chemicals
Agency (ECHARIso has a glossary of terms relevant to REACHwisan be found on using the
following link: http://quidance.echa.europa.eu/

Actors in the
supply chain

Adequate
control route

Agency

Alternative

Analysis of
alternatives

Annex XIV

Annualised cost

All manufacturers and/or importe84/I) and/ordownstream userU) in a
supply chain (Art 3(17)). Within this guidance, tierm is also used to
include consumers and the supply chaindidicles It may additionally refer
to actors in the supply chains for alternative tamses as well as alternative
techniques. See alSupply chain

An authorisationshall be granted if it is demonstrated that tls& to human
health and the environment from the use of a sobstarising from the
intrinsic properties specified innex XIV is adequately controlled in
accordance with section 6.4 of Annex | {Art. 60(2)hd taking into account
Article 60(3). See also Guidance on the preparatibmn application for
authorisation.

European Chemicals Agency (ECHA).

An alternative is a possible replacetrienanAnnex XlIVsubstance. It should
be able to replace the function that thenex XIVsubstance performs. The
alternative could be another substance(s) or itdcbe a technology (i.e. a
process, procedure, device, or modification in pratiuct) or a combination
of technical and substance alternatives. For el@naptechnical alternative
could be a physical means of achieving the sametibim of theAnnex XIV
substance or perhaps changes in production, pracge®duct that removes
the need for thAnnex XIVsubstance altogether.

A systematic search falternativesthat can be documented and presented in
an application foruthorisation.This analysis is thapplicant’s evidence to
demonstrate that thedhnicalandeconomic feasibilityf substitutionof the
possible alternatives has been analysed and thkesr compared to th&nnex
XIV substance. The aim of this analysis should beeterthine if use of the
alternative would lead to an overall reductiomigk. Guidance on conducting
an analysis of alternatives can be found in thed@uie on the preparation of
an application for authorisation.

Annex XIV of REACH lists all substanceshigh are subject to authorisation
under REACH. The use and placing on the marketfase of substances
listed on Annex XIV is prohibited from the "sunsetlate unless an
authorisation has been granted for that use ossraa exemption applies

Presentation of annualised costse@oivalent annual costs) is a process
whereby non-recurrent (e.g. capital, plant dowrejiroosts of a measure are
equalised over its lifetime using the relevdigcount rate This is presented
as a yearly cost (with equal annual payments) asguthat it follows the
profile of an annuity. For example if a measureg€€4.00k to install and it is
assumed that the lifetime is ten years and theodrdcrate is 4% then the
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(Total) Annual
costs

Applicant

Applied for use
scenario

Article

Authorisation

Authorisation
application

Available
(alternative)

Baseline
scenario

Benefits

Capital cost

Chemical safety
assessment
(CSA)

annualised costs are around €12k per year. Thealisad costs can be
calculated as the annualisation factor multipligdtive nonrecurrent costs
The annualisation factor is equal to:

Annualised investment = investment cost * discoatg _
1- (dliscount rate—5fet|me of the |nvestmejt

In the above example this is: €100k * 0.04/(1-((D49'%)= €12.3k per year.

The sum of the annualised non-recurrent costs lemgédarly operating costs.
Using the example above of a measure that costBkEf® install with a
yearly operating cost of €10k over its lifetimeg thotal annual costs are
approximately €22k, which is equal to the sum ofwmlised capital costs
(€12k) plus the operating cost (€10k).

The legal entity or group of legal em#i submitting theauthorisation
application.

Term that commonly describes the “baseline” or fhess as usual” situation
that would arise if the authorisation is granted

Article means an object which, during pretlan, is given a specific shape,
surface or design which determines its functioa @greater degree than does
its chemical composition.

REACH Regulation sets up a systemeuanthich the use of substances with
properties of very high concern and their placingtlre market can be made
subject to an authorisation requirement. Such sunbss are included in
Annex XIVof the Regulation and may not be placed on theketasr used
without an authorisation. This authorisation reguonient ensures that risks
from the use of such substances are either addéguatmtrolled or
outweighed by socio-economic benefits. An analgs$ialternative substances
or technologies will be a fundamental componerthefauthorisation process.

The documentation submitted to tAgencyapplying for use of substances
included inAnnex XIV See also Guidance on the preparation of an apiplica
for authorisation.

Accessible and able to replace fhenex XIVsubstance.

Term that describes the “business as usual” simatiat would arise if no
additional action was taken. In the application dathorisation this is called
“applied for use” scenario.

The positive implications, both direct amdlirect, resulting from some
action. This includes both financial and non-finahmformation.

Investment or one-off cost that haeme of several years.

Chemical Safety Assessment is the process aimgetertmining the risk
posed by a substance and, as part of the expossgesment, developing
exposure scenarios including risk management measarcontrol the risks.
Annex | contains general provisions for performénGSA. The CSA consists
of the following steps:

Xi
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Chemical safety
report (CSR)

Comitology
procedure

Committee for
Socio-economic
Analysis
(SEAC)

Compliance
costs

Consumer
surplus

- Human health hazard assessment

- Human health hazard assessment of physicocheprizpérties

- Environmental hazard assessment

- PBT and vPvB assessment

If, as a result of this hazard assessment, thetragt concludes that the
substance meets the criteria for classificatiodaagyerous according to
Directive 67/548/EEC (for substances) or has PBUB/properties, this
triggers further steps in the chemical safety assest:

- Exposure assessment

- Risk characterization..

The chemical safety report documents the chemif@tys assessment for a
substance on its own, in a mixture or in an artaiea group of substances.
Guidance on developing a CSR can be found in Goiléor the preparation
of the Chemical Safety Report

In other words, the chemical safety report (CSR) document which details
the process and the results of a chemical safegsament (CSA). Annex | of
the REACH Regulation contains general provisiongpfrforming CSAs and
preparing CSRs.

In accordance with Article 202 of the Treaty essibhg the European
Community (ECT), it is the task of the Commissionirhplement legislation

at the Community-level. In practice, each legisitinstrument specifies the
scope of the implementing powers conferred on tlmen@ission by the

Council of the European Union. In this context, Theaty provides for the
Commission to be assisted by a committee, in lirih the procedure known
as "comitology". Further details can be found at:

http://europa.eu/scadplus/glossary/comitology @m.ht

Authorisation Decisions under REACH will be adoptad comitology. See
alsoRegulatory procedure

The Committee for Socio-economic Analysis (SEACamg\gencycommittee
that is responsible for preparing the opinion & Algencyon applications for
authorisation, proposals for restrictions, and atiyer questions that arise
from the operation of the REACH Regulation relattogthe socio economic
impact of possible legislative action on substandé& SEAC consists of at
least one but no more than two members from theimess of each Member
State appointed by the Management Board for a raeblewterm of three
years. The Committee members may be accompaniedadwsers on
scientific, technical or regulatory matters.

The difference in the cost to the applicant andupeand downstream users
(i.e. the supply chain) comphyy with a “non-use”scenario as compared to
the 'applied for use' scenario. Compliance costdude the capital and

operating costs that would accrue to the sectdectad by the “non-use”

scenario.

Denotes the net benefit that a consumer derives éonsuming a good. It is
equal to the absolute amount the consumer woullihgly pay for a good
less the amount they actually have to pay (i.entheket price).

Xil
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Costs

Cost benefit
analysis (CBA)

Cost
effectiveness
analysis (CEA)

Damage costs

Demand curve

Depreciation

Direct costs

Discounting

Discount rate

Distributional
impacts

Downstream
user

Economic
feasibility

The negative implications, direct and indjreesulting from some actions.
Includes both financial and non-financial infornoati

Analysis which quantifies, in monetary terms whemessible, costs and
benefits of a possible action, including items Wdrich the market does not
provide a satisfactory measure @fonomic value(See Appendix F.1 for
more information.)

Is widely used to determine the least cost mearachbieving pre-set targets
or goals (though it is not restricted to this useftA can be used to identify
the least cost option among a set of alternatii@dog that all achieve the
targets. In more complicated cases, CEA can be tasigiéntify combinations

of measures that will achieve the specified tar&te Appendix F.3 for more
information.)

Damage cost is the cost incurred gBraessions (effects) of, for example,
environmental impacts (such as effects resultimgnfithe emission of and
exposure to pollutants). This could include, foample, the degradation of
land or human-made structures and health effeats.ehvironmental
accounting, it is part of the costs borne by ecanagents.

a curve relating the price of a protluthe amount demanded (per unit time)
of that product.

An accounting term referring to thdueion in “book” or accounting value
of capital equipment during its working life. Sthic speaking it is not
necessary to use this concept directly in assedsiagcosts of “non-use”
scenarios but may be helpful when the residualevaficapital is estimated.

The additional resources that a semt@conomic interest has to employ in
complying with a policy. For example, the cost aftifig abatement
equipment to reduce pollution, or the additionadtaaf protective equipment.
See “Compliance cost”.

A method used to convert future costbenefits to present values using a
discount rate

Used to convert a future income fgreaditure) stream to its present value.
It shows the annual percentage rate at which tkeemt value of a future
Euro, or other unit of account, is assumed to desg®ver time.

These show how a proposal may affect differentoregji workers, consumers,
and industries along the supply chain.

Any natural or legal person established within @@enmunity, other than the
manufacturer or the importer, who uses a substaitter on its own or in a
mixture, in the course of his industrial or profesal activities. A distributor

or a consumer is not a downstream user. A re-imp@xempted pursuant to
Article 2(7)(c) shall be regarded as a downstreasar.u

Analysis of the economic implications of the adoptiof an alternative.

Economic feasibility is normally defined as a sitoa where the economic
benefits exceed the economic costs. For more detailnow the concept is
applied in authorisation applications; see Sec8ahin the Guidance on the
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preparation of an application for authorisation.

Economic Costs and benefits to manufacturers, importers, ndo@wam users,

impacts distributors, consumers and society as a whole. principle, social and
environmental impacts should be included in a treépnomic analysis. In
much literature, e.g. the EU guidelines for Impassessment (European
Commission 2005a), a distinction between economséncial and
environmental impacts is made — i.e. providing aemnuarrow interpretation
of the term economic. In order to facilitate a camgon with EU literature,
we employ this distinction between impact categoitiethis guidance.

Economic The length of time that a piece of capital equiptweii last, given a defined
lifetime level of maintenance expenditure.

Environmental Impacts on all environmental compartments. Covinssa and non-use
impacts values of the affected environmental compartments.

Existence value The economic value placed by peoplthe continued existence of an asset
for the benefit of present or future generatiomsthe case of the latter it is
sometimes referred to as bequest value.

Expected value = The weighted average of all possialees of a variable, where the weights
are the probabilities (applies to all type of vhkiss).

Externalities The non-market impacts of an actiwtzich is not borne by those who
generate them.

Financial impact Costs and benefits incurred byniified actors in relevant supply chains.
Financial costs will generally include taxes, sdles, depreciation, capital
charges and othetransfer paymentsN.B. Specific terms are explained
further in section 3.4 on economic impacts.

Gross Domestic A measure of the total output of an economy in ary# equals the market
Product (GDP) value of the net output within the borders of artoy It is equal to total
Gross Domestic Income.

GDP deflator An index of the general price levelhie economy as a whole, measured by
the ratio of gross domestic product (GDP) in norh{na. cash) terms to GDP
at constant prices.

Hazard Hazard assessment consists in using the informabont the intrinsic
assessment properties of the substance to make an assessineaard in the following
areas:

1) Human health hazard assessment

2) Human health hazard assessment of physicochepnajzerties
3) Environmental hazard assessment

4) PBT and vPvB assessment

Health impacts  Impacts on human health includinghidity and mortality effects. Covers
health related welfare effects, lost production dmevorkers' sickness and
health care costs.

Hedonic pricing Deriving values by decomposing mearkprices into their constituent
characteristics.

Xiv
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Impacts

Impact period

Incremental
costs

Inflation

Internal costs

Investment cost

Latest
application date

Manufacturer /
Importer (M/I)

Marginal costs

Market value

Monte Carlo
analysis

Multi-criteria
analysis (MCA)

All possible effects — positive or negativeincluding economic, human
health, environmental, social and wider impactstaae, competition and
economic development.

The period during which the impact is either trigge (called “Impact
triggering period”) or realised (called “Impact lieation period”). Impact
triggering period should be representative for the changaswhil happen
when the non-use scenario(s) are introduced. Inmpatisationperiod relates
to the time period over which these impacts willtenialise. The difference
between the two is caused by a lag when the impaetlised.

The costs that can properly be attributed to a “u®e&’ scenario, taking into
account of what would have happened in the absefcthe “non-use”
scenario (i.e. the "applied for use” scenario).

A change in the overall level of pricasan economy. For example, suppose
that the prices of all goods in an economy risé&o¥y during the course of a
year, but relative prices of different goods remanchanged. The rate of
inflation is then 5%.

Internal costs are the costs of @n-ise” scenario that are borne by the
person performing the action in the “non-use” scena~or example, the
internal cost of driving a car is the time cost #mel financial cost of doing so
(see also “external costs”)

Capital or one-off cost that hifeime of several years.

Annex XIV (list of substances subject to Authorisa} will specify for each
substance included in that Annex a date or datdésast 18 months before the
sunset date(s), by which applications for authtiogamust be submitted if
the applicant wishes to continue to use the substanplace it on the market
for certain uses after the sunset date(s) untéastbn on the application for
authorisation is taken.

Any natural or legal person established within t@®mmunity who
manufactures a substance within the Community (fi@@twrer) or who is
responsible for import (importer) (Art 3(9) and LWithin this guidance the
term is also used for suppliers of alternatives.

The additional cost of making a $mlaange in some variable. For example,
the cost of making an additional unit reductiorimissions.

Market Value is the price at which asset would trade in a competitive
market. Market value is different from market pritéhe market is distorted
linefficient.

A technique that allows assessment of the consegsenf simultaneous
uncertainty about key inputs, taking account ofreations between these
inputs.

A technique that involves assigning weights toecid, and then scoring
options in terms of how well they perform agairsbse weighted criteria.
Weighted scores are then summed, and can theredegaisank options.
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Net present
value (NPV)

Nominal price

Non-threshold
substance

Non-use
scenario

One-off cost

Operating cost

Operating
income

Present value is the discounted value of a strefrfutare costs and/or
benefits. Net Present Value (NPV) is the value yodd& a project, an
investment or policy. It is calculated as the sdrdiscounted streams of costs
and benefits related to the activity in question

The market price of a good or senate point in time is called the nominal
price. By contrast, the “real” price is the pridetloe good after factoring out
the effects of inflation (a rise in the generatprievel) over time.

A substance for which it is not possible to deteena threshold for effects
(DNEL or PNEC) in accordance with Annex | of the REH Regulation

Term that describes the scenario in which an aisoon application for use
of a substance is not granted.

Cost that has a lifetime of severargee.g. investment or capital costs. Also
called fixed cost (as opposed to variable or opegair recurrent costs)

Recurrent or variable cost thatgears every year and usually depends on
how much a particular machine produces. Examplesan material costs,
labour costs, energy costs or maintenance costs.

Difference between operating revenue (=sales) gradlating expenses (=all
production costs). Operating income is one of theoantancy terms that
express the profit of a company.

Opportunity cost The benefit that could have been derived from usingiven amount of

Persistent

resources in alternative “non-use” scenario, teahé value of foregone net-
benefits created by the “next best” alternative.

The criteria for PBT substances are defined in AnXdl of the REACH

Bioaccumulative Regulation.

Toxic (PBT)

Polluters pays
principle

Present Value

Price elasticity

Price index

Private costs

The principle that the polluter ought to bear tlwstcof abating pollution
and/or of compensating those affected by the pofiut

The future value of an impact expakss present terms by means of
discounting.

A measure of the responsivenesteafand to a change in price. If demand
changes proportionally more than the price has gédnthe good is “price
elastic”. An elasticity of 1 means that an 1% iasein price leads to a fall in
demand of 1%. An elasticity of 0.5 means that actfignge in the price leads
to a fall in demand of 0.5%. If demand changes @rignally less than the
price, it is “price inelastic”.

A measure of the amount by which priclesnge over time. General price
indexes cover a wide range of prices and inclugeGDP deflator and the
Harmonised Index of Consumer Price (HICP). Speuigle indices apply to
individual commodities or types of commodity.

The costs to a group or sector ofeémenting a policy. To be distinguished
from social costs.
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Producers
surplus

Pure time
preference

Real price
Real terms
Recurrent cost

Regulatory
procedure

Relocation of
production

Residual value
of capital

Response

Revealed
preference

Risk assessment

Risk
management
measure (RMM)
and Operational
Conditions
(OCs)

Denotes the difference between the true cost tooduger of producing a
good (or volume of goods) and the price at whidytban sell the goods.

Pure time preference is the preference for consompbw, rather than later.

The price of a good or service aftelatidn has been stripped out, i.e. the
nominal (i.e. cash) price inflated or deflated byemeralprice index e.g. RPI
or GDP deflator, relative to a specified base ygdrase date.

The value of expenditure at a specgatkral price level (i.e. a cash price or
expenditure divided by a general price index).

See “operating cost”

Procedure for the adoption of implementing legistathat involves a vote by
a Committee composed of the representatives ofvtmber States. The
Council and the European Parliament have a rofdayp in accordance with
Article 5 of Council Decision 1999/468/EC as amahtd¢ Council Decision
2006/512/EC. Authorisation proposals under REACHI we adopted in
accordance with this regulatory procedure.

Relocation of production is used in a generic mardgescribing either a
situation where a production unit closes down i@ EU and a new unit is
opened up outside the EU, or where a non-EU suppliereases its
production to offset reduced/removed productiothenEU.

Relates to investment costs (e.g. buildings ormygent) that a firm has had
to make to produce a good or a service prior to itfieoduction of or
knowledge of the “non-use” scenario whose the imhgaloeing analysed.

The behavioural response of actors artieofarket in relevansupply
chainsto eachlRMOscenario

The inference of willingness to pay for somethingieh is non-marketed by
examining consumer behaviour in a similar or relaterket.

A procedure for determining thethiat a substance poses to health and the
environment

These terms are used for concrete risk managemegdgures and operational
conditions taken by Industry to control the expestw the substance of
concern. RMMs include e.g. containment of proceksial exhaust
ventilation, gloves, waste water treatment, exhausfilters. More generally
risk management measures include any action, uséoaf change of
parameter statghat is introducedduring manufacture or use of a substance
(either in a pure state or in a mixture) in ordeptevent, control, or reduce
exposure of humans and/or the environment. OCsudecle.g. physical
appearance of a mixture, duration and frequenaysefexposure, amount of
substance, room size and ventilation rate. Moreeggly the operational
conditions include any action, use of tool or pagtan statethat prevails
during manufacture or use of a substance (eithea ipure state or in a
mixture) that as a side effect might have an immacexposure of humans
and/or the environment. Registrants document, wherquired, risk
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Sensitivity
analysis

Social costs

Social impacts

Socio-economic
analysis (SEA)

Socio-economic
route
(authorisation)

Stated
preference

Substance
function

Substances of
very high

management measures and operational conditions iBxpaosure Scenario
(ES) as a part of their Chemical Safety Report (JCSR

A “what-if” type of analysis to determine the sengiy of the outcomes of an
analysis to changes in parameters. If a small cham@ parameter results in
relatively large changes in the outcomes, the onésare said to be sensitive
to that parameter.

Denotes the opportunity cost to spaeid includes also external costs or
externalities.

All relevant impacts which may affemrkers, consumers and the general
public and are not covered under health, enviroriahem economic impacts
(e.g. employment, working conditions, job satistatt education of workers
and social security).

The socio-economic analysis (SEA) is a tool to easd what costs and
benefits an action will create for society by compg what will happen if

this action is implemented as compared to the tsituavhere the action is not
implemented. Under the REACH authorisation procedwan SEA is a
compulsory part of an application for authorisatahenever the risks to
human health or the environment from the use dkmmex XIV substance are
not adequately controlled. Also when adequate obo&in be shown, an SEA
may be produced by the applicant in support taapjslication. An SEA may
also be produced by any third party in supporhformation on alternatives.

http://echa.europa.eu/reach/sea_en.asp

An authorisationmay be granted if it can be demonstrated thatriieto
human health or the environment from the use ofAthieex XIVsubstance is
outweighed by the socio-economic benefits and @réghare nosuitable
alternativesubstances or technologies {Art. 60(4)}. See &sidance on the
preparation of an application for authorisation.

Willingness to pay for something that is not magkketas derived from
people’s responses to questions about preferencesrfious combinations of
situations and controlled discussion groups. (SepeAdix C.2 for more
information.)

The function of theAnnex XIVsubstance for the use/s being applied for is the
task or job that thé&nnex XIVsubstance performs.

1. CMRs category 1 or 2
2. PBTs and vPvBs meeting the criteria of Annex AHd

concern (SVHC) 3. substances — such as those having endocringtigy properties or those

having persistent, bioaccumulative and toxic proggror very persistent and
very bioaccumulative properties (but not fulfillitige criteria of Annex Xlll),
for which there is scientific evidence of probabégious effects to human
health or the environment which give rise to anijant level of concern to
those of other substances listed in points 1 aigligh ‘substances of
equivalent concern’ will be identified on a casedage basis in accordance
with the procedure set out in Article 59 of the REBA Regulation
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Substitution
plan

Suitable
alternative

Sunset date

Supply chain

Supply curve

Switching point
or switching
value

Technical
feasibility

Third party or
Interested Third
Party

Transfer
payment

A commitment to take the actions needed to substithe Annex XIV
substance with an alternative substance or techpolaithin a specified
timetable. Guidance on developing a substitutienptan be found in the
Guidance on the preparation of an application édharisation.

An alternativethat istechnicallyandeconomically feasibléor replacement of
the Annex XIVsubstance where transferral to the alternativeltses reduced
overall risks to human health and the environmastdompared to th&nnex
XIV substance) taking into account risk management sunea and
operational conditions. It must also be availaldey.(can be accessed in
sufficient quantity and quality) for transferraleeés also Guidance on the
preparation of an application for authorisation.

Annex XIV (list of substances subjeduthorisation) will specify for each
substance included in that Annex the date (caltb@ ‘sunset date”) from
which the placing on the market and the use of thdistance shall be
prohibited. That is unless an exemption appliearoauthorisation is granted
or an authorisation application has been submitbedore the latest
application date also specified in Annex XIV, bhe tCommission decision
on the application for authorisation has not yetrbeken.

In this guidance, the supply chairthis system of organisations, people,
activities, information and resources involved iovimg a substance from
supplier to customer i.ananufacture/importergM/l) to downstream users
and consumers, including use of articles contaittiegAnnex XIV alternative
substance. It also refers to supply chains forratigve techniques. See also
Actors in the supply chain

A curve relating the amount suppliéddaoproduct (per unit time) to the
market price for the product.

The value of an uncertain cost or benefit at whiuh best way to proceed
would switch, for example from approving to not eppng a project, or from

including or excluding some extra expenditure toesprve some

environmental benefit.

Relates to analternative substance or technology which is capable of
fulfilling or replacing the function of the AnnexIX substance, without
compromising the functionality delivered by the staimce and its use in the
final product. See also Guidance on the preparatioan application for
authorisation

Any organisation, individual, authority or compamtyer than the applicant or
the AgencyCommissiorwith a potential interest in submitting information
alternatives or other information, e.g. on socio-economic begedrising
from use of theAnnex XIVsubstance and socio-economic implications of a
refusal to authorise.

Transfer payments or ‘transfers’ refer to the tfanef value between sections
of society. They do not represent an overall castsociety, simply a
redistribution of value. Taxes and subsidies arengtes of transfer
payments.
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Uncertainty

Unsuitable
alternative

Upstream
supplier

Very Persistent
and very
Bioaccumulative
(vPvB)

Wider economic
impacts

This is a state characterising a Simatvhere related parameters are not
known or fixed or certain. It stems from a lack information, scientific
knowledge or ignorance and is a characteristicligbradictive assessments.
Uncertainty can have a significant effect on thgetand amount of evidence
that must be collected in undertaking an SEA anertainto account in
communicating the outcome.

A term used in this guidance for an alternative ties been analysed as part
of the Analysis of Alternatives where it is demoagtd that the alternative is
not technically or economically feasible, is notidable for use or does not
reduce risks. The term is in particular used irs thuidance to describe
situations where the likely response from the sypghain to a refused
authorisation would be to use the alternative ihatonsidered unsuitable by
the applicant. N.B. This is further detailed in @t 2.3.2.

Suppliers of raw materials or intermediates requireorder to manufacture a
substance.

The criteria for vPvB substances are defined in &niXlll of the REACH
Regulation.

Impacts that have macro-economic implications. Sagbacts may include
trade, competition, economic growth, inflation, éaxand other macro-
economic effects.
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ABBREVIATIONS

AOA Analysis of Alternatives

CBA Cost Benefit Analysis

CEA Cost Effectiveness Analysis

CMR Carcinogenic Mutagenic or toxic for Reprodustio
CPI Consumer Price Index

CSA Chemical Safety Assessment

CSR Chemical Safety Report

DNEL Derived No-Effect Level

DU Downstream User

EC European Commission

ECHA European Chemicals Agency

EU European Union

GDP Gross Domestic Product

HICP Harmonised Index of Consumer Prices
ILO International Labour Organization
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1 INTRODUCTION TO THE GUIDANCE DOCUMENT

This document provides technical guidance on hounttertake socio-economic analysis (hereafter
called SEA) as part of an authorisation applicatidrhe user of this guidance should be familiar
with the authorisation process and also the guelgmovided on how to prepare an authorisation
application (see Guidance on the preparation @afpgtication for authorisation).

In the context of REACH, SEA is an approach usedetscribe and analyse all relevant impacts (i.e.
both positive and negative effects) of grantingaathorisation compared to refusing to grant the
authorisation.In an SEA one needs to analyse and document whethéne socio-economic
benefits of continued use of the substance outweighe risks of continued use for human
health and the environment. An SEA included in an authorisation application aatributions
from third parties are used in the decision-makingcess (by the SEA Committee of the Agency
and the European Commission) to assess the bersfdscosts of granting / refusing the
authorisation.

Annex XVI of the REACH Regulation outlines the infimation that may be addressed by those
conducting a socio-economic analysis (SEA) and sitingp an SEA with an application for
authorisation, as specified in Article 62(5)(a). e XVI sets out what an SEA as part of an
application for authorisation may include:

— Impact of a granted or refused authorisation on dpglicant(s).

— The impact on all other actors in the supply chalownstream users and associated
businesses in terms of commercial consequencesasuanpact on investment, research
and development, innovation, one-off and operatogts (e.g. compliance, transitional
arrangements, changes to existing processes, fiegaahd monitoring systems, installation
of new technology, etc.) taking into account gehieads in the market and technology.

— Impacts of a granted or refused authorisation ... comsumers. For example, product
prices, changes in composition or quality or penfance of products, availability of
products, consumer choice, as well as effects onahuhealth and the environment to the
extent that these affect consumers.

— Social implications of a granted or refused autsation. For example job security and
employment.

— Availability, suitability and technical feasibilityof alternative substances and/or
technologies, and economic consequences theredf,rdarmation on the rates of, and
potential for, technological change in the sectpggncerned. In the case of an application
for authorisation, the social and/or economic imizaaf using any available alternatives.

— Wider implications on trade, competition and ecommomevelopment (in particular for
SMEs and in relation to third countries) of a gradtor refused authorisation. This may
include consideration of local, regional, natior@linternational aspects.

— In the case of ... refused authorisatiothe benefits for human health and the environment
as well as the social and economic benefits. B@mgple, worker health, environmental
performance and the distribution of these benefitssexample, geographically, population
groups.
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— An SEA may also address any other issue that isidered to be relevant by the
applicant(s).

Annex XVI also states that:

“However, the level of detail and scope of the SEAontributions to them, shall be
the responsibility of the applicant for authorisatj or, in the case of a proposed
restriction, the interested party. The informatipnovided can address the socio-
economic impacts at any level

The authorisation procedure applies to substanteerg high concern {Article 55}. The overall
authorisation process involves several steps imuiud

» identification of substances of very high concern;

» listing them on a candidate list and prioritisat@rsubstances for inclusion in Annex XIV;
» the listing of these substances on Annex XIV @issubstances subject to authorisation);
« applications for authorisation;

» granting or refusing of authorisations; and

* reviewing granted authorisations.

A detailed description of the process up until bssance is included in Annex XIV is described in
the Guidance on Annex XIV inclusion and the devalept of an application and review report is
described in the Guidance on the preparation oaplication for authorisation (Chapter 1). As
already noted, the users of this SEA guidance ssaraed to be familiar with the Guidance on the
preparation of an application for authorisationjakht supplements.

Timing for submission of information

The timescale for the submission of informationhivitthe authorisation application process is set
out in detalil in the Guidance on the preparatiommfapplication for authorisation (please refer to
Section 1.5.3 and Figure 6 of that guidance).
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There are two routes for an authorisation appbeatherein referred to as the ‘socio-economic
route’ and the ‘adequate control route’ (see théd@ce on the preparation of an application for
authorisation). The subsequent sections deschibsettwo routes and where an SEA might be
required or used within each route.

1.1.1 Socio-economic route

If the applicanttannot demonstrate adequate contrélof risks arising from the use of the Annex
XIV substance in his CSR, then he @ty be granted an Authorisation if he demonstratets tha

* There are no suitable alternatives to the Annex Xi¥dstanceand

» The socio-economic benefits of use of the Annex Xbstance (for the uses for which he
has applied) outweigh the risks to the environnaeat human health.

The “socio-economic route” to obtaining an authatien will need an SEAto demonstrate that the
benefits of continued use of the Annex XIV subseaaatweigh the risks (Articles 60(3) and 60(4)
of the REACH Regulation). In other words a keyidien criterion in determining whether an
authorisation to use an Annex XIV substance wilgbented under the socio-economic route relates
to whether the socio-economic benefits of usingsihiestance outweigh the risks to human health
and the environment.The SEA is a process that the applicant or thirdypfollows to assess
whether this is the case and thereby to put fonilzed case that the authorisation should or should
not be granted.

The socio-economic route will always apply to apaiions for authorisations for Annex XIV
substances that are PBT, vPvB, non-threshold CMRisr@n-threshold substances of equivalent
concern. This is because REACH defines that subktances cannot be ‘adequately controlled’ in
accordance with section 6.4 of Annex | to the REAREQulation. In addition, it also applies to
CMRs and substances of equivalent concern thatade An effects threshold, but where it is not
possible to reduce exposure below these thresboddd.

Under the socio-economic route, applicants shoxideén as part of the analysis of alternatives the
actions that would be required, as well as the dimes, to switch to an alternative
substance/technique. This should apply in particnl@ases where there is an alternative available
on the market but not yet ready for an immediatesstution (i.e. within the "sunset date") by the
applicant, or another operator in the same mar&stdiready switched or will switch in the near
future to alternatives. Having a robust analysithefalternatives is critical for the applicatiomder

the socio-economic route to be considered favoyrabtl the absence of a justification as to the
existence and suitability of alternatives may léa@ negative decision, particularly if third pasti
(who may provide information under Art. 64(2) ohet applicants have already switched. Absence
of research and development activities should tediking shorter review periods.

2 |n accordance with section 6.4 of Annex | to REAQHS set out in {Article 60(2)} of REACH.
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1.1.2 Adequate control route

If the applicantan demonstrate adequate contrdl of risks arising from the use of the Annex XIV
substance in his CSR (for the uses for which he d&@died), then he can be granted an
authorisation if:

* There are no alternatives to the Annex XIV substaoc

* There are suitable alternatives to the Annex XIWssance, for which he is providing a
substitution plan.

This is called the “adequate control route” to augation.

To be granted an authorisation, the applicant hage demonstrated in the CSR which forms part
of the application that the Annex XIV substance baradequately controllé¢see Chapter 2 of the
Guidance on the preparation of an application tdharisation).

The adequate control route will apply to applicasidor authorisations for Annex XIV substances
that are CMRs for which a threshold can be estadtigi.e. a DNEL) and substances of equivalent
level of concern for which a threshold can be distagd (i.e. DNEL or PNEC) and where the
implemented and recommended Exposure Scenariobeatemonstrated to control risks below
these levels. If the analysis shows that theresaitable alternatives available, then the applicant
must prepare and submit a substitution plan. Thetgution plan details how and in what timetable
the applicant will conduct the transferral to thbstitute. (See also Guidance on the preparation of
an application for authorisation).

An SEA is not mandatory for applications that follov the adequate control route However,
the applicant is strongly advised to submit an $&ABupport his application where he believes that
socio-economic information is relevant; for instame setting the time-limited review period or for
defining any conditions in the authorisation deanisi

1.2 Who is the guidance for?

This guidance is aimed at anyone who is intendmgitdertake a socio-economic analysis to
develop information in support of an authorisati@pplication or provide input on the socio-

economic consequences of granting or refusing dmoasation. Within the authorisation process
there are two types of actors who may conduct aA &&d submit the output of SEA to the

Agency, and these are:

« the applicanti.e. the manufacturer/importer (M/l) or downstreaser (DU), individually or
jointly submitting an application for authorisatiohuse(s) of an Annex XIV substance; and

» third parties (an actor that is not the applicant and not the ndge who have an
opportunity to submit information on alternativess well as an opportunity to describe
socio-economic benefits and costs arising frominaetd use or a refusal to authorise an
Annex XIV substance. This is done in response ¢opihblication on the Agency’s website
of broad information on uses for which applicatibiase been submitted.

The guidance aims to descrigpeod practiceand is therefore also expected to be a usefuleete
document for the Agency’'s SEA Committee which ispansible for the review and drafting of
opinions on (among other things) the socio-econdattors, as well as availability and suitability
of alternatives, within an authorisation applicatend any third party contributions. The guidance
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may also assist the Commission who will make thalfdecision on authorisation of the use of an
Annex XIV substance via the Comitology proceduee(glossary).

Most of the guidance describes what needs to be ffmm an applicant’s perspective. If a third
party wants to submit a full SEA, they should fallonore or less the same steps as an applicant,
although they may have access to different typedevrels of information which they may want to
submit. If a third party only wants to submit inurt certain aspects of an SEA, they should follow
the guidance relevant to those aspects.

1.3 The aims of socio-economic analysis (SEA)

1.3.1 Why is an SEA important?

REACH Title VII sets out the process of how an augation is granted. The applicant will want to

make sure that the Agency Committees for Risk Aseest and for Socio-Economic Analysis as

well as the Commission can act swiftly followingethapplication. This can best be done where a
good quality application is produced, which inclsdke justification for granting an authorisation

and provides a clear view of the costs and benafissgranted authorisation.

The SEA facilitates a systematic and comprehensoraparison of the relevant costs/benefits of
continuing to use an Annex XIV substance with tbsts/benefits of no longer being able to use the
substance. It can be used by the applicant or tharty to provide information on whether the
authorisation should or should not be granted erbisis of socio-economic arguments (as well as
the other aspects included within the applicatiorother submission). (See also Guidance on the
preparation of an application for authorisation.)

The situations in which thapplicant (i.e. Manufacturer/Importer (M/I) and/or DownstnedJser
(DU)) may need or may wish to submit an SEA as pfttieir application are addressed below:

Socio-economic route

* Purpose 1: Where adequate control of risks arising from the ofsthe Annex XIV substance
cannot be demonstrated in accordance with Annerdtion 6.4 for a particular use(s) of the
Annex XIV substance and there are no suitableratere substances or technologies.

In this situation an authorisation can obly granted if it is shown that that the socio-ernic
benefits outweigh the risks to human health andetfronment arising from the use of the
substance {Article 60(4)}. In these cases, subrmissif an SEA is, in practice, a compulsory
part of an authorisation application. This is bessapresenting an SEA with the application is
the only way for the applicant to demonstrate stwatio-economic benefits outweigh the risks.

This purpose will be the main focus of the guidantwever, the guidance and its
methodologies can also be used for other typesudigkisations as outlined below.

Adeqguate-control route

» Purpose 2: Applicants can,_if they wishsupport their application with an SEA under the
adequate control route for authorisation, wheré #ealysis of alternatives shows that there are

3 This may be either because adequate controltisiearaonstrated for threshold CMRs or other thrasisabstances,
or cannot be demonstrated for non-threshold CMB®raon-threshold substances and PBT/vPvBs.
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no suitable alternatives. The SEA may provide aolu#ti socio-economic information, which
can be used by the Agency Committees and the Casiomisn setting conditions for the
authorisation or defining the review period.

* Purpose 3: Applicants can,if they wishsubmit documentation of an SEA in support of a
substitution plan.

Previously-granted application

« Purpose 4: An applicant for an authorisation may use or rédethe output of an SEA (and/or
other parts of the application) of a previouslyrgeal application (with the previous applicant's
permission) and update this as necessary {Arti8(@)5.

This purpose is not explained further in this gak as it should be obvious to the applicant
what parts of the previously-granted applicatioawti remain, be updated or taken further.

The Commission can also use the SEA parts of thedsation application when deciding on the
timing of the review, on any conditions under whittte authorisation is granted and on any
monitoring arrangements.

Figurel summarises these circumstances in a flow diagram.
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Figure 1  Flow diagram for Authorisation
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1.3.2 Purpose 1: SEA supporting an application under thesocio-economic route

The documented output of the SEA is an essentidlgbdahe application in order for the applicant

to put forward their case that the socio-econonaicefits outweigh the risks to human health and
the environment. The analysis of alternatives (@dra8 in Guidance on the preparation of an
application for authorisation) will have demonstdhtthat the applicant considers there to be no
suitable alternatives available to him and theeefire documentation of the SEA is used by the
applicant to set out the socio-economic argumengsder to justify continued use of the substance.

For non-threshold substances there is no theoretically safe exposure level @dequate control
of risks arising from the use of the Annex XIV st#mee can not be demonstrated according to
REACH Annex |, section 6.4). Therefore, the dem@atgin of the level of control (Risk
Management Measures and Operational Conditions)resulting residual risk as set out in the
chemical safety report (CSR) needs to be balangaihst the socio-economic benefit of continued
use.

For threshold substancege.g. CMRs for which a threshold can be deternjif@dwhich adequate
control of risks arising from the use of the Ann€R/ substance {Annex | (6.4)} can not be
demonstrated; the arguments and analysis may ety include the socio-economic implications
of actions required to adequately control the ri@snparing with control measures set out in the
CSR). In these cases, the SEA should also denatashrat the residual risk from the continued use
(when not adequately controlled) is outweighedHgylienefits of continued use.

Robust arguments will need to be presented in tleeidentation of the SEA that compare the risks
with the benefits and show how the continued usil®fsubstance will continue to benefit society.
Consideration will also need to be given to how thiay change over time.

The Commission, based on the opinion of the regofatommitteé will make the final decision
on whether to grant or refuse an authorisationirftainto account the opinions of the Agency
Committees). It is therefore of utmost importaticat the applicant transparently documents not
only his own conclusions, but also how he camehtwsé conclusions, including for example
assumptions, data collected, assessment and metppliksd.

The authorisation may be reviewed at any time a@nlihsis of changed circumstances or new
information on substitutes {Article 61(2)} includirnthe socio-economic impacts.

Where the SEA is required for an authorisationig/socio-economic route, the aim is clear:

To assess whether the socio-economic benefits ohtioued use® of the Annex XIV
substance outweigh the risks to human health and éhenvironment.

4 Non-threshold CMR, other non-threshold substareBI or vPvB and substances identified as a SVHREhe basis
of PBT / vPVvB properties.

5 See also glossargomitology procedurandregulatory procedure

6 A use is defined as the use under the conditieh®ust in the Exposure Scenarios in the applica@8R. The SEA
will cover the specific uses that are includedhe authorisation application (see Guidance on teggration of an
application for authorisation).
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The documentation of the SEA should present theossmepnomic benefits arising from continued
use (for the uses for which the applicant has agpland socio-economic implications of a refusal
to grant the authorisation.

If the SEA does not demonstrate that the socio-@min benefits outweigh the risks, then the
application process should be terminated. Therefarek on the SEA should preferably be
undertaken at an early stage, typically concuryemiih the analysis of alternatives.

If the analysis of alternatives uses arguments cafnemic infeasibility (to demonstrate that a
potential alternative is not suitable), an appliaaight want to further develop this reasoningha t
SEA.

1.3.3 Purposes 2-3: SEA supporting an application underte adequate control route

This is the situation in which adequate controlrisks arising from the use of the Annex XIV
substancecan be demonstrated {Article 60(2)}. The documentatmhan SEAmay be used in
support of the application. SEA could accounttha commitments laid out in the substitution plan
and include analysis and evaluation of the soc@iemic implications of the transfer from the
Annex XIV substance to the alternative.

Purpose 2

Under the adequate control route, where the apylitads from his analysis of alternatives that
there are no alternatives, the applicant may atilh to support his application with an SEA
providing additional socio-economic information, iafh can be used by the Agency Committees
and the Commission in setting conditions for thiharisation or defining the review period

The aim for an SEA supporting an application by theadequate control route (where
there is/are no alternative/s) is to provide additional socio-ecaomic information,

which can be used by the Agency Committees and th€ommission in settings
conditions for the authorisation or defining the review period.

Purpose 3

The substitution plan is aommitment to take actions needed to substitute the Annex XIV
substance within a given timetable. It has to iatlicthe steps that will be taken to substitute the
Annex XIV substance as well as the specific deadlifor such actions. SEA may, in this case,
play an important role in determining the justifioas for the steps and in particular the timing

presented in the plan. The Commission will take imtcount information in the substitution plan

when deciding on the duration of the time-limitex/iew period. Details of how to produce a

substitution plan are set out in Guidance on thepgrmation of an application for authorisation

(Chapter 4).

7In this case the granting of an authorisation isdependent on the applicant showing that the secimomic benefits
of continued use outweigh the risks. However, lay mish to support the argument by demonstratiag tie use of
possible alternatives will lead to unacceptabléseconomic impacts. Therefore, the analysis wdlldimilar to that
presented under the socio-economic route. In iaddithe arguments set out in the SEA report candesl to give the
Agency and Commission information and context gisisn setting the review period and/or any caodsg.
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The aim for an SEA supporting an application by theadequate control route where
there is/are alternative/s is to assess the sociceaomic benefits of a phased transition
to the alternative/s.

The applicant will need to show in their substiatiplan a commitment to transferral to the

alternative(s). Therefore the timing of the transfkis critical. The function of the documentation

of the SEA in this case is to set out clear socimremic arguments that support a proposed
timescale. These analyses may, for example, bedbasdhe development of the market for the
alternative(s) and accounting for the barriersstack as costs of) transferral.

1.4 “Quick Guide” - How should the Socio-economic Analgis (SEA) be undertaken?

This section provides a brief overview of the aihand process for developing and documenting an
SEA. Whilst this document is intended to providédguce (and not a prescribed approadhis
strongly recommended that the user should familiase themselves with the whole document
prior to developing their SEA.

1.4.1 The overall SEA process

The main purpose of the SEA report is to suppatithsis for decision making on an authorisation
application under REACH. The key challenge whenetlgping an SEA is being able to use the
information available to identify (and where possiquantify) the impacts that could occur under a
refused authorisation in a proportionate and roiuast

One of the main challenges encountered when urkilegtan SEA is the definition of the “non-
use” scenario(s) (i.e. "what happens" if an aufation is refused), particularly in relation to wha
the likely response of relevant actors (manufacsrdownstream users, consumers, suppliers of
alternatives, etc.) would be if the substance idomger available for a given use. A scenario is
made up of the likely response for each actor levent supply chains. Because there can be
multiple responses to a refused authorisation lyyaantor, it may be necessary to have more than
one possible response scenario to a refused asdkioni. There is then a further challenge in being
able to find and use the right data to estimatertpacts under each of these foreseen responses.

What makes a ‘good’ SEA? - Key features of undertakg an SEA

The following are key features of the SEA approdelscribed in this guidance. The guidance
sets out a systematic approach, helping the usesraduce a proportionate and unbiased
SEA. The applicant or a third party can chooseliod a different approach if they wish.

» Undertake the SEA as dterative process Start with a qualitative assessment based on
readily available data and then in additional tierss (if these are considered to be required)
aim to provide more detail and a more quantitatgsessment until all key impacts are
covered in a sufficiently robust way to draw a dasmon.

* |dentify the “non-use” scenario (or scenarios)earlthe process. It is important to consider
all possible types of responses to non-availabdftyhe substance (though those most likely

10
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to occur will obviously need most detailed assesgjnend this is likely to be best done|in
consultation with the relevant parts of the suppbhain and possibly also
consumers/customers using the articles produceasing the substance. The scenarios that
are considered relevant determine the scope obH#e regarding the types of impacts to|be

included and factors such as time period and gebigal coverage.

* Undertake the SEA in five stages:
» Stage 1: Set the aims of the SEA (why is the SEiAdbdeveloped?)

» Stage 2: Set the scope of the SEA (what are tglitd for use” and the “non-use”
scenarios and what are the supply chains involved)

» Stage 3: Identify and assess the impacts (whaharexpected impacts of being
granted the authorisation compared a refusal tatgra i.e. what are the differences
between the “applied for use” scenario and the “us&’ scenario)

e Stage 4: Interpretation and drawing conclusionsi¢ithe human health,
environmental, economic, social and other impaigether to assess the net benefits
and net costs of granting/refusing the authorisatio

e Stage 5: Present the results (prepare a reparrémsparently documents the results
and assumptions used in the analysis)

* Remember t@onsider uncertaintiesthat may arise during the SEA process:

» Consider uncertainties throughout the SEA processjgst at the end of the analysi

N

)

* Minimise uncertainties where possible

» Assess the importance of the uncertainties to thieome of the SEA. This may be
used to decide what further collection of informoatcan best reduce the uncertainties
and therefore lead to a robust outcome of the SEA

» Keep track of/document all uncertainties

» Transparently present and document the main desisissumptions made during the
development of SEA, including ‘negative’ decisiars e.g. why the scope was restricted 1o a
certain geographical area or to a certain pati®supply chain and why certain impacts have
not been considered.

« There is no golden rule as to how long the SEA negiwould be, but a summary of the SEA
should be provided and this should in general bioted to no more than 10 pages.

An illustration of the iterative nature of underitagan SEA is shown in Figure 2.

11
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Figure 2  Simple flow chart of the process of developing &AS
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Figure 2 shows the five proposed stages and thgestey iterative approach whereby an SEA is
first undertaken based on available data from theldpment of the other parts of the authorisation
application and — where considered necessary asmbgronate — further qualitative, quantitative
and/or monetised assessments are produced. Duegg 8, the evidence is evaluated allowing the
applicant to consider whether a robust conclusamhe drawn. The applicant might decide:

* To collect more data and undertake more analysisder to draw a conclusion (go to step 2 or
3);

 That the socio-economic benefits do not outweigh tisks to human health and the
environment and that the application is not likelyoe successful. The applicant would then be
expected to terminate the application process;

» That the socio-economic benefits do outweigh teksrio human health and the environment.
The applicant then continues to Stage 5 to repertiindings of the SEA and include it as part
of the authorisation application.

The next sections describe each of the five staglesef (detailed guidance is provided in Chapters
2 to 5). Throughout the guidance a simple illustraof the five stages is used to indicate where
each chapter fits in. This is shown in Figure 3 also the chapter number where the detailed
guidance on each stage is presented.

12
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Figure 3 SEA process simplified with reference to guidantepters
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1.4.2 Stage 1: Setting the aims of the SEA
Figure 4  SEA process - Stage 1
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Step 1. Setting the aims (Chapter 2) (Chapter 3) (Chapter 4) (Chapter 5)
of the SEA

What is Stage 1: Setting the aims of the SEA?

The purpose of Stage 1 -"Setting the aims of thA”"SHs to provide the entry point to the SEA. It
is where the user answers the question: Why i$SH or input to one being developed? In most
cases, it will be clear to the applicant why theAS& needed or useful but specifically defining the
aims early in the application process will helgdous the SEA.

Input from a third party could address any or albects. A third party therefore needs to define
specifically what it wants to achieve by providimgut.

How is Stage 1 undertaken?

The reasons for conducting an SEA were explainesgation 1.3, while the main objectives for the
applicant and a third party are set out below.

13



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

The Applicant

Socio economic routgwhere the SEA is the only means of providing tkeassary evidence th
the socio-economic benefits of the continued use@gh the risks):

» The aim for an SEA supporting an application bygbeio-economic route is to assess whe
the socio-economic benefits of continued use of ghlestance outweigh the risks to hun
health and the environment.

Adequate control route (where the SEA can be submitted to support theicgimn):

» The aim for an SEA supporting an application by adequate control route where there is
no available alternative/s can be to provide addiicsocio-economic information, which ¢
be used by the Agency Committees and the Commissiosetting conditions for th
authorisation or defining the review period (Puep@s3.

 The aim for an SEA where there is/are availableradttive/s can be to support the propog
substitution plan by setting out the socio-econob@oefits of a proposed phased transitio
the alternative/s (Purpose 3).

As the SEA is not required for applications follogyithe adequate control route, the applid
should consider specifically what aspects of th@ieation the SEA should support.

at
ther

nan

are
AN
e

sed
n to

ant

Third party

Third parties may submit an SEA or input to onearding any aspects of the application. I
therefore important that they clearly define then aif their submission. They might, for examp
focus the SEA on:

* Providing information on an Annex XIV substance @he socio-economic implications
its use or of a withdrawal of such a use if it wbob longer be possible.

* Providing information on a potential alternativedathe socio-economic implications
using the alternative.

Furthermore, a downstream user may wish to sugpoguthorisation for his own use of an Anr
XIV substance but not want to share informationhwitie applicant. Therefore they can subm
separate SEA. In this case, the aims for the doeeust user will be the same as for the applican

o

1ex
it a

—

Further details related to third party submissions

Interested third parties are invited to submit information on alternatives on the basis of broad

information on uses applied for published by the Agncy on its web site {Article 64(2B. The

timing of the submission of comments to the Agendg set out in Section 1.5.3 and Figure 6 of

the Guidance on the preparation of an applicationdr authorisation.

8 Recital 81 of the REACH Regulation also referSg®As submitted by third parties that should beniakéo account

by the Agency in its opinions.

14
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The comments and information submitted by a tharypcould include an SEA or information that
may contribute to one demonstrating socio-econdmeigefits and costs arising from a use or a
refusal to authorise use of an Annex XIV substé&nce

Interested third parties can be any organisationindividual and a third party may submit
information in response to information publishedtby Agency {Article 64(2)} regarding the uses
of the Annex XIV substance that have been apphbedA third party may also provide information
on alternatives, which might affect the conditimighe authorisation through consideration of the
information by the Agency committees. The importat socio-economic information from third
parties in the context of an authorisation is tha Agency Committee for SEA takes the
information into consideration in determining ifgimion on the authorisation {Article 60(4)(b) and
Article 64(3)}.

However, a key consideration for third partieshiatt in general, they will have less information on
which to base their analysis than the applicantpdrticular they will normally have less precise
information on the uses applied for and relateddd@ns (indeed they will only be able to view
broad information on the uses applied for on themay’s web site).

The third party will therefore have to consider thepose of submitting an SEA or contribution to
one, and the type and robustness of the datahtbwatshould submit to support this. The setting of
the boundary for the analysis will be a key aspastthis will determine the focus of and extent of
the analysis. Therefore, analysis of uncertaintied deficiencies in data may be particularly
important.

A key aspect for third parties is the need to nihleebest use of the information and to make their
case as robust as possible (see also the Guidamcneo preparation of an application for
authorisation Chapter 5 for guidance for third jeartiin relation to information on alternatives).
Thereby, the SEA Committee can clearly see how itfigmation contributes to the opinion
development and how the information supports autesf the arguments being put forward by the
applicant.

Third parties' submissions may include an analysiselated to feasibility or non-feasibility of
transferring to alternatives based on information aailable to them.

The third party may be providing information to plement an application on the basis that there
are no suitable alternatives to the Annex XIV sabsé and continued use is of particular
importance to the economy or the society as whbheis the SEA or information supporting one

may focus on the wider impacts of the substancéeioig granted an authorisation.

9 Although Article 64(2) refers only to ‘informatiamm alternative substances or technologies' issumed that this
information could include an SEA (or a contributimnone). Further to this, Article 64(3) statesttfi@he Committee
for Socio-economic Analysis may, if it deems neaegsrequire the applicant or request third partiesubmit, within

a specified time period, additional informationmossible alternative substances or technologied"Bach committee
shall also take into account any information suteditby third parties”. Again it is assumed that thdditional

information could include an analysis of the soe@@nomic advantages and drawbacks of the use sfasude and/or
the alternative substance or technology. Furthegmbrticle 60(4)(b) mentions information on socimeaomic benefits
from the use of an Annex XIV substance and soc@remic implications of a refusal to authorise sachise, as
demonstrated by "other interested parties", thatilshbe considered by the Commission when decidingther or not
to grant an authorisation. This guidance focusesfmrmation related to socio-economic aspectsidénce for third
parties in relation to submitting information orhet aspects is in Guidance on the preparation caipgtication for

authorisation.
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For applications using the adequate control route,third parties may wish to provide
information on alternatives and the socio-economignplications of their use.

Furthermore, a downstream user may wish to prowvitemation in relation to an authorisation for
his use of a substance on the basis of lack ofmaltiwes and the socio-economic benefits of using
the substance in cases where he is uncertain whedleguate control of risks arising from the use
of the Annex XIV substance can be demonstratedtfireugh the socio-economic route).

1.4.3 Stage 2: Scoping phase

Figure 5 SEA process — Stage 2

Stage 2 —
Setting the scope of the SEA
(Chapter 2)
Step 2.1 Organising the work
Stage 1 — Stage 3 - Stage 4 - Stage 5 -
Aims of N Step 2.2 Define the “applied for PN Identifying and Interpretation and Presenting the results
the SEA use” scenario assessing impacts drawing conclusions
(Chapter 1) (Chapter 3) (Chapter 4) (Chapter 5)
Step 2.3 Define the “non-use”

scenario

Step 2.4 Setting the boundaries of
the SEA

?

What is Stage 2: Scoping phase

Setting the scope of the SEA (the “scoping phasely where it is defined what will happen if
the authorisation is refused.The analysis of alternatives must have shown thatet are no
suitable and available alternatives for the appti€alt is therefore important to predict how the
supply chain will react if the authorisation isuséd and what further impacts this will have in
other supply chains and for society as a whole. §d¢wping stage thus involves identification of
possible responses to the non-availability of thiestance. Following on from the identification of
the possible responses, it should be possiblefioedsome of the boundaries of the SEA in terms
of the time period covered, the geographical aaeaisthe types of impacts to be assessed.

The scoping stage involves identifying the likedgponse($} and first considerations of the related
impacts if the authorisation is refused. Initizddback from consultation with the supply chaing wil
be vital to understanding how relevant supply chainll react to a refused authorisation. When

10 |n the case of an SEA following the adequate @brmoute and where the SEA supports a substitypian, the
applicant considers that an alternative exists.

11 Responses here mean the behavioural responsetn$ & the supply chain and of the markets assediwith the
supply chain.
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relevant impacts are analysed in more detail @it stage) further iterations of the SEA process
may be required to adjust the boundaries of the.SEA

If there is more than one possible response atitere are a range of possible impacts (these are
both very likely), the applicant should considee tikelihood of the different responses and the
importance of the impacts of those responses tnged defined scope of the SEA. It is important
to make sure that all relevant impacts are constisystematically and not omitted without any
consideration. Undertaking an SEA has the potetaiddle much more time and resource intensive
(and could include unnecessary data collectionaaradysis) in cases where the scope is not clearly
outlined.

How is Stage 2 undertaken?

There are four proposed steps in the scoping phase:

Step 2.1: Organising the work. When preparingday out an SEA it may not initially be
clear how much work will be involved (this will vapn a case-by-case basis). It is advisable to
have an initial kick off meeting or ‘brainstorminggéssion with a multidisciplinary team to help
decide what is required in order to develop the SBAw this can be achieved with the
resources available. The brainstorming sessionatsm consider what type of consultation
would be useful for the development of the SEAgémeral, such consultation should take place
as early as possible. Appendix A provides guidarchow to develop a consultation plan.

Step 2.2: Define the “applied for use” scenaribisTscenario is typically the continued use of
the Annex XIV substance for those uses that anegbapplied for under conditions described in
the applicant's Chemical Safety Report (CSR) —artipular in the Exposure Scenario(s)(ES).

Step 2.3: Define the “non-use” scenario. This ke element of the SEA. In the event that the
authorisation application is refused, how will gwply chain react? In determining the answer
to this question, consultation with the supply ohaill generally be very important. There may
be more than one possible “non-use” scenario anslich cases, they may all be taken forward
to the next stage involving assessing the impaiternatively, the user may decide not to
consider some scenarios further because they arsideved too improbable; similarly those
scenarios considered to be most likely may be aedlyn more detail than those that are less
likely. However, it is advisable to document thely iacluding reasoning for not considering
certain scenarios further.

Step 2.4: Set the scope of the SEA by defining fpmgods and geographical boundaries and
the types of impacts to be covered in the SEA. htawdefined the “applied for use” and the

“non-use” scenarios, it may be possible to deteenthrese factors (e.g. competitiveness and
trade impacts might be relevant / not relevant ddpey on what type of behavioural responses
are considered most likely). When relevant impats analysed in more detail (in the next
stage) further iterations of the SEA process maydupiired to adjust the boundaries of the
SEA.

“Applied for use” and “non use” scenarios

The two situations are as follows: i) the authatitn is granted and the applicant/his DUs can
continue using the substance for the specific use®red by the authorisation; and ii) the

authorisation is refused and the substance cabenased. In this guidance these two situatjons
are called théapplied for use” and ‘hon-use” scenarios.

The “applied for use” scenario could in most caase be called thbaseline scenariwhile the
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“non-use” scenario is theesponse scenarioThere are two exceptions: The application cde
for a new use or for reintroducing a use that isauorently taking place. Such situations wo
occur if an applicant identifies a need for a (nexs@ of the substance after the Application dé
line for that substance has expired.

The situation where the application is for an exishg use is expected to be the most commg
situation. Hereatfter in this guidance, this is geerally assumed to be the “applied for use’
(baseline) scenario.Specific reference to the two other situations my anade where thi
distinction is important; for example in definingetbaseline in the scoping phase.

i
uld
bad-

n

192}

What is the “non use” scenario(s)

Characterising the response to a refused authomsapplication is a key element in t
SEA. The following types of responses should tylpydae considered, in close consultation w
the supply chain:

Use of an unsuitable alternative (see section 208.@etails);

Changed quality of the goods that the substanaedd for or quality of processes the substg
is used in;

Certain goods or services no longer being provigethe applicant (or his customers);
Relocation of certain production activities outsadehe EU; or

Any other relevant “non-use” scenarios.

he
ith

nce

It might not be clear from the consultation andriravailable information which scenario is
more likely. In such cases, all relevant scenastosuld be taken forward. In the next stag

he

Assessing impacts — collection of more informatmay allow for the SEA to be focused upon

the most likely “non-use” scenario(s).

In identifying the possible “non-use” scenariosmight be useful to conduct a “brainstorming”
type of meeting/workshop/conference call involvikey experts from the relevant stakeholders.
Such an event could focus on firstly determining plossible “non-use” scenarios and secondly,

help identifying the likely impacts of the scenari@dentifying impacts are described in the
stage). The relevant stakeholders could be repwaseas from the supply chain for the Ann
XIV substance but also those from other supply rchaf the “non-use” scenario potentia
involves other substances or technologies.

What are the SEA boundaries?

The scoping of what needs to be covered in termsupply chains, time period, geographi
area and types of impacts is highly dependent upbat has been identified as the likg
response(s) under the “non-use” scenario.

Some indications of the considerations to be tak&naccount are provided below:
Relevant supply chains:

Effects can appear both upstream (suppliers) orndoeam from the uses included in 1
authorisation application. The industries direetffected by a refused authorisation will have

ext
eX

ly

cal
2y

he
to

use other substances, technologies or productdifyrthe characteristics of the product, all

of
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which have effects on different supply chains. Atsher connected supply chains may
affected by the refused authorisation. An importalgment of setting the boundaries is
identify which supply chains would be affected.

The identification of relevant supply chains cansb@ported by drawing a process tree of &
scenario. The process tree should include all asleprocesses related to material and en
flows going into and out of the process(es) in Wwhibe substance (or alternative) is us
including related up- and downstream processesratdrial flows.

Time boundaries of the SEA:
Several considerations should be given to the imendaries of the SEA, including:

- The time period considered that triggers the ictpédmpactriggering period). This should b
representative for the changes that will happenmnvithe non-use scenario(s) are introduced
compared to the applied for use scenario.

- The time period over which these impacts will enelise (impactealisationperiod).
- The issue of how impacts are compared over time.

See Section 2.4.2 and 3.7 for further explanaiwh details.

Geographical boundaries:

All significant impacts should be included indepently of where they occur. It should
clearly stated whether impacts occur inside oridetthe EU.

General considerations:

It should be noted that there are no prescribedhdbeies on the types of impacts to
considered. All types of impacts (human health,iremvnental, economic and social) should
considered. Stage 3 includes the guidance on hadetdify potential impacts within each tyj
and how to assess their importance.

Setting the boundaries will involve giving some t-l@ast qualitative - consideration to {
impacts foreseen as this will implicitly steer whsitconsidered important to include and w

may trigger the need to revisit the boundarieshefdnalysis as certain issues may turn out t
more significant than originally envisaged.

be
to

ach

ergy
ed,

— as

be
be

he
hat

need not be included. Likewise, the further idergtion and assessment of impacts in Stage 3

0 be

The outputs from Stage 2 include firstly an idecifion and description of the “applied for use”
and the “non-use” scenarios. Secondly, they defiiree scope of the SEA in terms of relevant

supply chains, types of impacts, time period aratyggphical boundaries.
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1.4.4 Stage 3: ldentifying and Assessing Impacts

Figure 6 SEA process — Stage 3

Stage 3 —
Identifying and assessing impacts
(Chapter 3)
Step 3.1 — Identify the relevant
Stage 1 — Stage 2 — impacts Stage 4 — Stage 5 —
Aims of the Setting the scope of Interpretation and Presenting
SEA the SEA > drawing conclusions ¥ the results
Step 3.2 — Collect data

(Chapter 1) (Chapter 2) (Chapter 4) (Chapter 5)

'Y
Step 3.3 — Assess impacts

Step 3.4- Ensure the consistency
of the analysis

A

What is Stage 3: Identifying and Assessing Impacts?

This stage involves the identification and assessmieimpacts. The aim is to answer the question:
What are the impacts of the “non use” comparech&“applied for use” scenario? The human
health, environmental, economic, social and othepaicts are determined as the differences
between these two scenarios. If there is more thvam likely response under the “non use”
scenario, the differences in the impacts betweeh easponse and the “applied for use” scenario
should be identified and analysed.

How is Stage 3 undertaken?

Stage 3 includes four generic steps:

» Step 3.1: Identification of impacts. The potentmpacts of a granted or refused authorisation
are identified through data already collected at gfethe authorisation application and through
further data collected based on the baseline amduse scenarios defined in Stage 2. This
involves, where needed, consultation with relevampply chains and with other relevant
stakeholders.

» Step 3.2: Collection of data. Having identifie@ timost relevant impacts, the data necessary for
undertaking the assessment needs to be collectedt Mlata on the human health and
environmental risks of the Annex XIV substance véalteady be available as part of the
authorisation application. In situations where likely response from the supply chain to the
refused authorisation would be to use an altereathat is considered unsuitable by the
applicant in the analysis of alternatives, someadan the alternative will also have been
collected and analysed as part of the analysisltefnatives. Responses involving use of
alternative substances or techniques that in theyArs of Alternatives were quickly identified
to be unsuitable (i.e. technically and/or econoityamsuitable and/or not reducing health and
environmental risks) for the applicant will ofteequire additional data on health and the
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environmen2. There can also be cases where there are noait@s (not even unsuitable
ones). In such cases the likely response maydidhh service/function the substance provides
would no longer be available for society. Additibdata on health and the environment would
need to be collected for that situation as welhiirly, data will need to be collected in order
to understand and analyse the economic and sagiatts. Key sources of economic and social
data will include (but are not limited to) stattsti and market reviews, the supply chain and
trade associations.

» Step 3.3: Assessment of impacts. The assessménpatts can be done at different levels of
guantification or may only be done qualitativelyllBwing the suggested iterative approach to
conducting an SEA, a first assessment may be widertbuilding on immediately available
data which is likely to lead to a mixture of qué#ative and qualitative results. In subsequent
iterations (if these are undertaken) more detaill dmrther qualitative, quantitative and
monetised information may be added.

e Step 3.4: Ensure the consistency of the anal&fore a robust conclusion can be drawn, a
series of good practice checks should be carrigdoauthe analysis undertaken. This will
include checks to make sure that the results arenrsteading to the reader and that impacts are
not over/under estimated.

It is important to emphasise that the assessmeantpcts shouldocus on thedifference between

the “applied for use” scenario and the possible “no-use” scenario(s) For example, what are
the changes in costs associated with a “non-useha® compared to the “applied for use”
scenario? How much are the health and environrhengacts changed in the “non-use” scenario
compared to the “applied for use” scenario? Plaaste that for situations where there are no
differences between the scenarios for some typ@smdcts assessed, this could still be important
to document; i.e. to document that those impa&sat likely to be significant for that SEA.

12 This would likely be the case for potential altgimes that were quickly identified to not delivitie functionality
(technical suitability) provided by the Annex XI\Milsstance, and therefore not (or not in great desaiblysed in
relation to health and environmental impacts.
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How to identify and assess impacts?

is likely to be a key component of identifying afllevant impacts. This guidance include
suggestion for @onsultation planthat is developed in Stage 2 and revised in thigesto reflect
the needs for data.

The guidance also includes severheck-lists (a non-exhaustive lists of possible impacts,
Appendix G) which may be relevant to consider ardctv can be documented to demonst
that all relevant impacts have been considered.

will have been included in the CSR (see Guidancénformation Requirements and Chemi

authorisation).

such an analysis is proportionate. For impacts #énatdifficult to quantify and monetise, f

possible external sources of data and valuaticatsctm be applied are provided.

In many cases the impacts will have to be assdsgeingexpert judgement The nature o

judgements. What is importanttimnsparency. If judgments are made, the assumptions be
the judgements should be clearly stated.

Consultation with Member State authorities, relé&upply chains and with other organisations

see
ate

Most data on the risks to human health and theremwvient related to the Annex XIV substance

cal

Safety Assessment). Where use of alternativesrisidered as a likely response under the “non-
use” scenario, information on the impacts and refksotential alternatives may also be available
from the analysis of alternatives (see Guidancettmn preparation of an application for

Impacts will ideally be described by quantitatiwalwhere suitable data sources exist and where

or

example the environmental and human health risks guidance includes suggestions on how to
take the analysis of those elements as far asigaiatd. This will depend on the level of certainty
in assumptions as well as availability of techngj@md of resources. References and links to

f

expert judgements is such that it is difficult tooyde guidance on how to make such

hind

The types of impacts to consider include the foitmyy

* Human health and environmental impacts: These itspamver all possible effects directly
related to the toxic, eco-toxic or physiochemicadgerties of the Annex XIV substance or

any alternative substance. These impacts also cwerother health and environme

ntal

impacts occurring in all affected supply chainshwigspect to the Annex XIV substance or

introduction of alternative substances or techniekgin such cases the alternativ
assessed to be the likely “non-use” scenario. Thegmcts can therefore include
example differences in emissions from raw mategdraction or processing or from
disposal of final products. Information on changesemissions of and exposure to
substance in question, and other related humanhhaatl environmental risks (includ

e is
for
the
the

ing

those for potential alternatives) may have beeregead already (see Guidance on the
preparation of an application for authorisatiofpr the purposes of the SEA, more analysis
might be useful, focusing on both the severityh#f effects and the exposure, e.g. assessing

how many people or what environmental populatio®sexposed, in order to describe
impacts on human health or the environment (whppéas as a result of the exposure).

the

» Economic impacts: These are the costs or savinggtafacturers, importers, downstream
users, distributors and consumers in the supplinsh@hen comparing the “applied for use”
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and the “non-use” scenarios. Economic impacts tiesp of for example health care costs
caused by human health effects or reduced crof die¢ to acidification are covered under
“human health and environmental impacts”.

» Social impacts: These are all relevant impactclvimay affect: workers, consumers and
the general public and are not covered under heatthironmental or economic impacts
(e.g. employment, working conditions, job satisfatt education of workers and social
security). Impacts on certain social groups masdrne be considered.

» Trade, competition and economic development (inrtsheferred to as wider economic
impacts): Wider economic impacts are impacts llaae macro-economic implications such
as economic growth, inflation, and taxes. Thepedgyof effects follow from the distribution
of the economic effects and how the relevant markenction. For example, additional
costs could mean that certain businesses or inésistiight face trade or competition issues
that will reduce their business. The productioraltérnatives is likely to induce business
opportunities, which also need to be included im #malysis of wider economic impacts,
unless they were already covered earlier underan@nimpacts.

The definition of the different types of impactdldas what is set out in the legal text as weltfzes
standard categories used g impact assessment guidanddealth and environmental impacts as
well as social impacts can incur costs, for exanmdesased health care costs. The latter should be
included as costs triggered by health or envirortedlempacts not as economic impacts.

However, in general, no matter under which headimgsignificant impact is categorised, the most
important thing is that it is included in the SBAIt only included once (to avoid double counting).
It is furthermore crucial that the associated doentation is clear and transparent in order for the
reader to understand what is addressed under whjzdict heading.

The human health, environmental and economic insparet often the most significant and therefore
should be assessed first. Social and wider econonpiacts can, if relevant, be assessed in a second
step. This analysis would logically build on andge relevant data already gathered.

The output from Stage 3 is a description of all ithpacts, either qualitative or quantitative. dt i
important for all relevant impacts identified to becluded. There should be no bias towards
impacts that are quantitatively described simplgaduse it has been possible to quantify them (as
impacts that cannot be described quantitatively beagf equal or greater importance).

It is likely that the work in this phase will trigg the need for further refinement of the desaipti
of the responses under the “non use” scenario hawthe boundaries for the SEA (Stage 2).
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1.4.5 Stage 4: Interpretation & conclusion drawing

Figure 7 SEA process — Stage 4
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What is Stage 4: Interpretation and drawing conclgions?

Stage 4 focuses on interpreting the impacts idedtiind assessed in Stage 2 and Stage 3. It is
about bringing the information on different impaétsg. both qualitative and quantitative and on
different receptors, to the economy, on environmleand human health and to society in general)
together and undertaking an uncertainty analysissbthe robustness of the SEA.

Based on the assessment and uncertainty anatysiapplicant would decide to either conclude the
SEA or to undertake more analysis by reverting biaciStage 2 or 3. This stage also includes
making an assessment of the distributional effectsummary Stage 4 addresses:

* How to compare the “applied for use” and the “ner"uscenarios;
* How distributional effects should be addressed,;
* How uncertainty analysis of the main impacts shdaigldindertaken; and

* How to determine whether the SEA can be concludeshether there is a need to go back
to Stage 2 or 3 to collect more data on certairaicteg

Comparing the impacts is necessary in order to @@velusions about the socio-economic benefits
of continued use compared to the risks of continusd. This can be done in different ways,
ranging from simply listing and discussing pros andns to using more sophisticated

methodologies for aggregating impacts in a way thegear in similar physical and/or monetised
units. However, in case of aggregation, it is afctal importance that the reader of the SEA can
easily follow how the aggregation has been donduding being able to trace back the original

non-aggregated impacts.

How is Stage 4 undertaken?

Stage 4 comprises the following steps:

» Step 4.1: Compare the different types of impaciisguan appropriate SEA assessment tool
(e.g. ranging from a qualitative assessment tdlg foonetised cost benefit analysis). The
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level of quantification undertaken should be préipoate to the problem at hand. A
number of risks and impacts will generally not heawtified (e.g. where the data is not
available or it is deemed unnecessary to quamtifyrider to show the severity of these risks
and impacts) and qualitative conclusions on theilebe needed instead. Regardless of the
level of quantification, a transparent presentatibmll important impacts is crucial for the
quality of the SEA.

Step 4.2: Assess the distribution of impacts. Thpacts will affect different actors in the
supply chains and other industrial sectors, as agtheographical distribution of health and
environmental impacts. A description of who is aféel and how should be included in the
SEA. The assessment of the distribution of the ctgpahould also consider possible
differences across social and income groups.

Step 4.3: Undertake an uncertainty analysis, wineexled — for example in the form of
sensitivity analysis of key assumptions. The urdety analysis aims to test whether
different (reasonable) assumptions or estimatefdcaffiect the conclusions and, if this is
likely, how significant any such difference is. Arsitivity analysis could effectively be
carried out by estimating “switch values” (the &kt which the conclusion of the SEA is
changed) and the likelihood of those values. Theilte of the uncertainty analysis may
result in having to revisit earlier stages sucldas collection.

It is important that uncertainties are identifiedlalescribed throughout and when carrying
out the various stages and steps of an SEA. Thihelp to ensure that good quality data is
used to conduct uncertainty analysis. During thé,SBe uncertainty analysis can be used
as a tool to identify what further information geatgon would reduce uncertainties most
and therefore be applied to decide on the mosteftesttive iteration strategy in order to
arrive at a robust SEA.

Step 4.4: Decide whether a conclusion can be relaohef there needs to be more data
collection or analysis. The suggested iterativer@pgh implies that an initial SEA is done
using immediately available data. By comparing iotpathe applicant has to make a
judgement about the need for further refinemernhefanalysis.

Stage 4 is therefore concluded by either:

Going back to do more analysis (a further iteratbthe SEA process);
Finalising the SEA process and reporting the amabysd findings (Stage 5);
Exiting the SEA process.
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How detailed should the SEA be?

The SEA should be as robust as needed to suppocbticlusion reached. A better understanding
of the consequences of a refused application ienéisé for the decision making process.
Therefore, it is highly recommendable for the aggoit to include adequate assessment|and
information of socio-economic impacts in the auisation application. The applicant should also
note that there are very limited options and tim&lable for providing additional information.

How much detail needs to be included in the SEA wibe a case-by-case judgement.

In general the applicant should seek to build as tmust a case as possible but, as there are
limited resources available to develop SEAs, theuel of detail should be proportionate to
the problem in hand

If a qualitative assessment shows that the maimatspare all positive, all negative or all neutyal,
it might be possible to argue the case based sadominately qualitative basis. Similarly, if for
example the SEA indicates that there are signifidemefits of the authorisation while the
costs/risks are low, a conclusion might also bevdran a more qualitative basis. The closer|the
balance between benefits and costs is the morel detal frequently quantification) will be
required.

1.4.6 Stage 5: Presenting the results

Figure 8 SEA process — Stage 5

Stage5 —
Presenting the results

(Chapter 5)
_ Stage 2 - _ Stage4 - :
Aimiti??hle SEA Setting the scope Idirtl?i?;ir?g and Interpretation and Step 5.1 — Prepare the
> of the SEA 4> assessing impacts» conclusion drawing—»| SEA report
(Chapterl)
(Chapter2) (Chapter3) (Chapter4)
Step 5.2 — Use the internal
check list to check the
completeness of the SEA

What is Stage 5: Presenting the results?

Stage 5 is the final stage in the SEA processhim dtage the main findings and results of the
analysis are summarised. For transparency anditéjieof the results, the key assumptions used
and uncertainties involved should be presented thitfinal results.
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It is important to present all data in a systematid transparent manner in order to aid the detisio
making process. Given that the information in ti®ASubmitted is one part of an authorisation
application it is an important opportunity for tapplicant to justify granting an authorisafi§rthe
argument needs to be presented in a convincingalsat unbiased way. For any third party
providing comments to an SEA or their own SEA dgrihe consultation period, a transparent and
unbiased presentation will facilitate the use ef itifformation being submitted.

How is Stage 5 undertaken?

The output of this stage is the SEA report. This ba presented using a template and checked
against arninternal checklisto check that the key aspects of an SEA repore HBeen included.
Reporting the results of the SEA includes:

» Presenting the “applied for” scenario, the “non”us®enario. This should include the main
assumptions made / decisions taken when the sosnagre defined.

» Presenting all the key assumptions/decisions otirtiee and geographical boundaries of the
SEA, supply chains covered and impacts which averea by the assessment. If relevant,
this should also include information on why certiggsues are not covered.

* All the key decisions/assumptions including jusafions that have been used to estimate
and describe impacts should be presented in oatethe SEA to be transparent. These
could be presented in an appendix to aid readgbilithe main SEA report.

» Presenting all the key impacts and the SEA reslilimpacts are aggregated using a cost-
benefit approach or a multi-criteria approach, sitiinportant to present the individual
impacts. Chapter 5 indicates what could be repontech SEA following the structure of the
SEA format published on the Agency’s websitAppendix G includes several non-
exhaustive checklists that could be used to dematesivhich impacts have been considered
and which have not been included.

» Presenting the results of the uncertainty analy$ising undertaken sensitivity analysis or
an alternative form of uncertainty analysis to tibst robustness of the SEA, the results of
this analysis should also be presented.

* Presenting the main conclusions: The applicanhiod fparty should summarise the results
of the analysis and provide their conclusions. Tinglications of uncertainties for the
conclusions should be clearly set out.

1.4.7 Pitfalls to avoid

Following the recommendations in this guidance dpglicant or third party preparing an SEA
should consider the issues outlined in the foll@atiext box.

13 Since the time available for revising an SEA &iatages will be more limited.
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Examples of issues that will decrease the quality aredibility of an SEA
Boundary restrictions:

* Not using the most realistic behavioural respotsesrefused authorisation;

« Lack or no consideration for all impacts that atkes significant or are perceived by some to be
significant;

* No attempt to account properly for geographic amgoral limits;

« No consideration of future trends and implicatidrexisting legislation;

Use of poor quality inputs:

* Use of outdated information;
e Lack of awareness of respected data sources;
* Lack of consultation to obtain relevant data

Poorly thought out methodology:

¢ Not documenting assumptions;

* Not documenting and justifying the key decisionsimduring the development of an SEA
¢ No attempt to quantify effects where this is poesdnd appropriate to do so;

* No attempt to qualitatively assess impacts thahoabe quantified,;

¢ No, or inadequate, account given to the uncertsriti the analysis;

Failure to properly explain the rationale for carsibns:

« Lack of clear explanation for the conclusion reathased on the information provided;
e Lack of account of uncertainties in drawing conwus;

e Lack of account in the conclusion making processifequantified effects;

e Lack of transparency in how the results were dekive

1.4.8 Overview flow chart

The flowchart below provides an overview of alltioé stages and steps in the process.
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Figure 9 Flow diagram for the process of conducting an aughtion SEA

Stage 5 —
Presenting results

Presenting the results
or terminating the SEA

(Chapter 5)

Step 5.1 — Prepare the SEA
report using the SEA reporting
format. Include:

*Assumptions
*Uncertainties
*Results

Step 5.2 — Use the internal check list
to check the completeness of the
SEA

Stage 1 —
Aims of the SEA

Why do an SEA?

(Chapter 1)

Stage 2 —
Setting the scope of the SEA

What will be the likely response(s) if the

authorisation is refused?

(Chapter 2)

Step 2.1 Organising the work

Step 2.2 Define the “applied for
use” scenario

Step 2.3 Define the “non-use”
scenario

Step 2.4 Setting the boundaries of
the SEA

|

No

Is the evidence
sufficient to draw a robust
conclusion and finalise the
SEA?

Stage 4 -
Interpretation and drawing
conclusions

How do human health, environment,

economic and social impacts compare?

(Chapter 4)

Step 4.1 — Compare the qualitative,
quantitative or monetised impacts

Step 4.2 - Compare the distribution
of impacts

Step 4.3 - Undertake uncertainty
analysis

Step 4.4 - Determine whether a
conclusion can be reached

Stage 3 —
Identifying and assessing impacts

Assess the impacts of a refused
authorisation compared to a granted
authorisation?

(Chapter 3)

Step 3.1 — Identify the relevant
impacts

Step 3.2 — Collect data

Step 3.3 — Assess impacts

Step 3.4 - Ensure the
consistency of the analysis
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2 THE SEA PROCESS - STAGE 2: SCOPING PHASE

2.0 Introduction to the scoping phase

The scoping phase is the second stage of develapil8EA as part of the authorisation application
or for a third party# to input to an SEA.

Figure 10  Flow chart for the scoping phase

Stage 2 —
Setting the scope of the SEA
(Chapter 2)
Step 2.1 Organising the work
Stage 1 — Stage 3 — Stage 4 — Stage 5 —
Aims of N Step 2.2 Define the “applied for le» Identifying and Interpretation and Presenting the results
the SEA use” scenario assessing impacts drawing conclusions
(Chapter 1) (Chapter 3) (Chapter 4) (Chapter 5)
Step 2.3 Define the “non-use”

scenario

Step 2.4 Setting the boundaries of
the SEA

?

The scoping phase deals with how the relevant smsnand boundaries for the SEA should be
defined. The process for identifying and describimpacts is covered in Chapter 3.

The scope of the SEA (the “scoping phase”) is det@ined by identifying the response to a
refused authorisation. It is a key stage in the SEAas all the socio-economic impacts are
defined as the difference between the authorisatiobeing granted and it being refused. By
defining the possible responses to a refused authsation the boundaries of the SEA can be
defined.

This section describes the proposed approach to thistage of the SEA in detail. It is
recognised that the overall approach to the SEA shid be an iterative one and the applicant
should undertake this stage at a level of detail gpopriate to that of the SEA iteration being
undertaken.

Defining a scenario involves assessing the expdmtddviour of the supply chain and potentially

other actors and implications resulting from noe-os continued use of the Annex XIV substance.
For example, if a certain use of the substance ibnger possible then a downstream user might
choose to import articles or to apply another sarxs or process. There will potentially be a range
of different implications for different actors aptbcesses.

14 The role for third parties is described in Sectlohand 1.4.2.
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2.1 Step 2.1: Organising the work including, work plan,consultation plan and start-up
meetings

The SEA will require expertise in a variety of @isl technical (use of the substance and possible
alternatives), safety/impact assessment, operaijergs costs of production), markets (e.g. on
demand or competition) and economic (e.g. cost{itearealysis). Most of this expertise might be
found in-house or within the supply chain. The néedexternal expertise will depend on the
complexity of the SEA. Developing a work plan basedthe stages and steps outlined in this
guidance will help to identify any such need.

Some of the key elements that may be involved gaising the work for the SEA include:
» Identifying in-house expertise (skills);

» ldentifying the relevant supply chain and individoantacts;

» Establishing contact and agreeing involvement wébh key person;

» Organising a start-up/inception meeting or briefing

» Developing a work plan based on the stages and atepet out in this guidance;

» Developing a consultation plan; and

» Considering the need for external support (e.g.tduack of skills or resources).

CASE STUDY EXPERIENCES

Experiences of those carrying out a case study &kEpart of the development of this guidance
found that:

1) Coordination of works one of the main challenges in developing an SH# project leader
should have a good understanding of the authasis@tiocess, the development of an
authorisation application and the expertise fielogered by the SEA.

2) Itis important to establish early a multidiscigling teamand hold an internal kick-off or
brainstorming meetingo that all understand what the scope of the sgjdnd that all
understand the assignment in the same manner.

Appendix A contains more details of how to premamnsultation plan.
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TIP BOX

Key reasons for supply chain contacts:

Engaging with the supply chain is important as ienables you to explore the implications resulting
from not granting an authorisation for different stakeholders/organisations.

Engaging with the supply chain is also often therdy way to get accurate and specific information
regarding the "applied for use" and "non-use" scenaios.

Contact with the supply chain is important for itiging what would happen if the Annex XIV substanis no
longer available. This is because there are manyiple responses through the supply chain to thstaoce not
being available; for example, this may be chandgihegend products by using an alternative, haltirggipction
of products or moving product production outside #BU. Different uses will prompt different expecteq
responses from different downstream users (DUsponsumers.

The accuracy of the SEA will depend on the plaligjbof the judgements of what will happen if thendex
XIV substance is not available. For anything b thost simple supply chains where the applicaatresady
fully engaged, additional communication and coraidh with the supply chain will be the only way get
accurate information on certain aspects.

If the applicant is a DU, it is more likely thatettapplicant will have a lot of the information nssary for

predicting what would happen if the substance itonger available for this particular use after $wenset Date.
If the applicant is further ‘upstream’ in the suppthain, consultation with the DUs will be vital rfo
understanding the socio-economic benefit of thestautze in each of the uses being applied for.

If commercial confidentiality restricts the DU’s llingness and ability to provide information, expgrdgement
may need to be applied (unless the SEA is beingpdethby an independent party with suitable coniiiity
agreements in place).

2.2 Step 2.2 - Define the “applied for use” scenario

If the application is folan existing usés of the Annex XIV substance, then the “applied dee”
scenario will be the baseline. If the applicatisrfar new use/sof the Annex XIV substance, the
baseline will be the “non-use” scenario (in boteasathe baseline is related to the current situatio
though it is not necessarily just a simple contirmmas explained below).

Applying for a new use is similar in most aspectapplying for an existing use and the guidance
can be used to support both types of applicatiorwalse of applying for a new use, it is likely that
the applicant would have undertaken some kind a$ifelity study to determine that this new use
would be advantageous from both a technical andeemnomic perspective. It would be
advantageous if such a feasibility study would gawveindication at this early stage what kind of
environmental and health consequences the use baull This would form the basis for defining
the “applied for use” scenario in that situation.

The methodologies set out in the guidance documerdan be used for both types of
applications, but for simplicity, the terminology used from here on assumes that the
application is for an existing use.
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The activities or sub-steps in defining the “apglier use” scenario include:
» Definition of the supply chain; and

» Assessment of possible changes or trends in thpaigsrns and volumes.

2.2.1 Definition of the supply chain

The applicant should already have defined the fipegse/s that is/are being applied for as a
starting point for developing the application ($&&idance on the preparation of an application for
authorisation Chapter 2). The key information ¢oused for the SEA includes:

» A description of each use being applied for; and
» A description of the functionality being deliverby each use.

The first issue is how to define the supply chainmhich the Annex XIV substance is used. In

identifying the “applied for use” scenario and tlen-use” scenario(s), the starting point will be

the supply chain of the Annex XIV substance as @rmgnge in behaviour as a result of the Annex
XIV substance no longer being available origindtesm that supply chain. (Note that it is relevant

to consider other supply chains in relation to tdgimg impacts; inclusion of other supply chains

depends on the definition of the “non-use” scersasee Section 2.3.2.2 and Section 2.4.1).

The part(s) of a vertical supply chain requiringhauisation will start from the importer, first
downstream user (as manufacture does not requin®rsation) or manufacturer (if he places on
the market or uses himself the substance) anddadlue last downstream user that uses the Annex
XIV substance as such or in a mixture. Howevethasvalue to society of any intermediary goods
is based on the value of the final consumer goedsafe and as upstream impacts might also be
relevant (Section 2.4.1)he supply chain needs to be considered from manufaring of raw
materials for the Annex XIV substance all the way dwn to production of a consumer
good/service and the benefit derived from those gde and services.

Supply chain illustration
This text box illustrates two aspects of the sumbigin considerations:

— Supply chains are often complex. A vertical suggigin can have many formulators and downstreams us¢
from the manufacturer/importer all they way to fimal product (a mixture or an article). There ateo
typically several vertical supply chains for a givabstance;

— For which uses/processes an Authorisation is reduw maintain a vertical supply chain.

The supply chain for a given substance can be aemyplex covering a large number of process stegaiaas.
The illustration in this example sets out a rekdivsimple supply chain which includes 15 differemdin stages.
The manufacturer/importer (M/I) supplies a numbebbts/actors; some use the substance as part aftife

and others use it to manufacture an intermediatéynt e.g. a formulation.

In this example, there are four end-uses and asatien of the supply chain — from suppliers of raaterials
to a final product which in many cases might beditle — is here called a vertical supply chaihisTis marked
with the large light grey circle in the illustratidelow. The dark grey section of the vertical dymbain is an
example of where there are three stages in thdysapain that need to have an authorisation.

The M/l can specify one downstream use as the ugmaking the formulation F1. The reason for using t
particular substance A in the formulation F1 i®likto be because it needs certain properties \ithisrused in
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F2 and these properties are again required dueetmeeds of the last DU that requires authorisatiotheir
production of the article P1. Similarly the requients for article P1 could be caused by the denwdritie
article assembler that produces the article P2wftcexample could be a consumer good.

When arguing why these properties are necessarjnasbessing the socio-economic impacts of nanigathe
substance A, the applicant will often have to rédéethe manufacturing of the article P2 irrespesdiinof whether
it is for any the three uses (DU1, DU2 or DU3) tisaapplied for.

This means that the SEA for each of the three wiesave to be based on similar arguments allteglao the
functionality being delivered in the productionfsibling of P2. The SEA will have to be based on hbe/
end-user — in this example the article produceefasder (and the downstream uses leading up toritieise) —
can react if the substance is no longer availablthat supply chain. In other words, the main s@tonomic
benefits of continued use are likely to come frdva &nd-use rather than from each of the intermediaés
(though there will be socio-economic benefits ® tihganisations and communities involved for fiimsach of
the intermediate stages). This indicates the adgastof submitting an application that coverstadiuses within
each supply chain. The end-user in this exampletis downstream user who requires an authorisatiothere
could be examples where the end-user would actuaiythe substance and therefore be a downstream us

Manufacturer
of substance A
(M)

Raw materials
and intermediates

Downstream for manufacturing
user of substance A
Downstream user
Using substance A
for formulation of F1
(DU1)
Downstream
Downstream user
user
Downstream user
Using F1 for

1 formulation of F2

Downstream fte)

Downstream

user
user

1 l— Downstream user
Using F2 for

production of P1

(DU3)

Article
manufacturer/
assembler using
P1 to produce P2
which is final
consumer good
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2.2.2 Assessment of changes or trends in use pattern oolumes

It is important to recognise that the “applied for use” is not necessarily a simple continuation
of the current situation. There could be changes/trends in the use or hatshould be carefully
considered.

* Trends in the quantity of the substance in thesusalsed by:

» Technological developments that reduces or inceeabe need for the Annex XIV
substance;

» Future changes due to forthcoming legislation; or
» Future changes in demand for the end-use product.

» Additional/different Risk Management Measures (RNIMs Operational Conditions (OCs) that
are expected to be applied according to the applg&hemical Safety Report (CSR).

In the SEA report, the definition of the “applieal use” scenario can be very brief referring to the

use/s and the associated function/s as describethér parts of the application (see Guidance on

the preparation of an application for authorisgtiGhapter 2 and 3). These uses and functions can
also be briefly summarised for clarity in the SEport.

Table 1 presents a simple format for defining tapplied for use “scenario for one vertical supply
chain related to one particular end use. In thigpsuchain there are three (downstream) uses
requiring Authorisation: two formulation stages (Dlnd DU2) and use of the substance for
producing the article/product P1 (DU3).

All of the uses in a supply chain will have to befided in relation to an end-product, which in
many cases will be an article. Note that the reiegapply chain can include additional actors that
do not require an authorisation, typically actosseanbling or using articles (because they do not
use the substance on its own or as part of a neixtur
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Table 1

“Applied for use" definition for supply chain (example)

Supply chain

Uses

Expected trends

Does not need authorisation

M/l Manufacturing of x tons/year of substance A No information about overall trend in
(Substance A is the substance being placed on | production of substance A and not
Annex XIV). important for the SEA for this
o particular supply chain.
Please note that the manufacturing itskelés not
need an Authorisation. However, the trend of the
manufacturing for the uses included in
However, the manufacturer cannot place a the Authorisation application would
substance on the market for a use or use it himselfeed to be considered in the SEA. In
unless the use(s) has been authorised. An this case that would be 1% annual
Authorisation can be granted directly to the increase for supp|y|ng the Supp|y chain
Manufacturer or to his downstream user in caseg in this example.
where the substance is placed on the market.
According to Article 3(12) of REACH, import shall
be deemed to be placing on market and always
needs authorisation.
Needs authorisation
DU 1 1. Use y kg of substance A in formulation F1 1% annual increase of demand for
substance A.
DU 2 2. Use z kg of F1 to produce v kg of formulation F2% annual increase of F1.
New technology for making the
mixture with less work place exposure.
DU 3 3. Use w kg of F2 as coating to provide Idifey Annual increase in demand for P1 of

time for component C1 of article P1 in the
manufacturing of q units of article P1

1%. No change in technology means
that demand for substance A will
increase by 1% upstream.

Article assembler 1

Article assembler 2

Does not need authorisation

Use q units of article P1 to produce g2 units of
article P2

Use g2 units of P2 to produce article P3 which is
consumer good

Increase in demand for P2 by 1% per
year as there is efficiency gain of about
2% less P2 per unit of P3.

dncrease in demand for P3 by 3% per
year

In the above example the function provided by thbstance is related to article assembler2’s
article and how it used. The information gathemsdpart of the application and for the analysis of
alternatives might not have covered the actorhi@urtiown the supply chain (article assemblers in

the above example).

For the applicant whether M/l or DU, this kind affarmation should be collected for each use

being applied for. It could therefore be a sub&hmffort to characterise the “applied for use”
scenario and the applicant will need to decide ubenevel of detail that they think is appropriate

for their application (i.e. the analysis should sabject to the aforementioned considerations on
proportionality). For DUs that are not the end ss#rthe substance, a similar exercise of gathering

information about all the end uses will generakyrteeded.
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2.3 Step 2.3 - Define the “non-use” scenario(s)

2.3.1 Overview

The activities or sub-steps in defining the “noe‘uscenario include:
» lIdentifying the relevant “non-use” scenarios; and

» Describing the “non-use” scenarios.

The nature of the possible “non-use” scenarios migpen whether the application is done along the
socio-economic or the adequate control route aedtwo situations are covered in turn in the
following sections.

2.3.2 Non-use scenario where the SEA supports an applidéah using the socio-economic
route

The definition of the possible “non-use” scenadaiosely linked with the analysis of alternatives,
(see Guidance on the preparation of an applicdtorauthorisation Chapter 3). Under the socio-
economic route, the applicant will have to transfethe suitable alternative and should not proceed
with the application, unless the analysis of akdines concludes that there ame suitable
alternatives.

There could be different reasons for the analy$islternatives to conclude that there are no
suitable alternatives. For each of these reasonsrdber of generic “non-use” scenarios need to be
considered. Examples of these are shown in Table 2.
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Table 2

Generic types of "non use" scenarios Xamples)

Reason for the analysis of alternatives to
conclude: No suitable alternative available

Generic types of non-use scenarios
(not exhaustive)

1. There are no technically feasible and available
alternatives

2. There are technically feasible potential
alternatives but they are not economically
feasible for the applicant

3. There are technically and economically feasible ¢
potential “alternatives” but they do not reduce the

risks

Increased import of articles from outside EU (where
the substance is being used) to maintain the
function(s) for the end users;

Lower quality delivered to the end users as the
function imparted by the substance is no longdy ful
being delivered (e.g. lower quality of articles);

Functions for end user (e.g. consumer articles or
similar end use products) no longer provided by the
supply chain in question.

Use of the alternative substances or technologies
without or with less profit ;

Increased import of articles from outside EU, where
the substance is being used;

Lower quality of functions delivered to end users
(e.g. lower quality of articles);

Function for end users (e.g. consumer articles or
similar end use products) no longer provided by the
supply chain in question.

Use of the alternative substances or technologies
(without reducing the risks).

Referring to the supply chain illustration the “Aose” scenario has to be defined with respect to
what will happen at each stage in the vertical supipain.

For example, if a lower quality end-product woulkel froduced, the upstream suppliers might still
supply their intermediate products without the Aan€dV substance (through the same or an

alternative supply chain).

With regard to scenarios where the most likely oese from the supply chain would be to use the
alternative that is considered unsuitable by th@iegnt, the following situations may occur:

« The analysis of alternatives has shothat a potential alternative does not reduce the
overall risks i.e. the applicant has concluded that there aresuitable alternatives.
However, this would not prevent the downstream suskom using such potential
alternatives (provided that the potential alter@tsubstances are not on Annex XIV and

therefore also would require authorisation).

* The analysis of alternatives has shown ¢hpbtential alternative is economically unfeasible
from the perspective of the applicant. From thenpof view of the downstream users or an
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article manufacturer/assembler it might be feasdoe therefore be used instead of the
Annex XIV substance.

* The analysis of alternatives has shown thapotential alternative will not deliver the
functionality and will therefore result in reduced performan€e @ownstream product or
article. If the supply of the Annex XIV substanteps, the downstream users might anyway
switch to the alternative although it will caus@wbacks in terms of technical performance
and socio-economic impact.

When it is a likely response, the SEA thereforeecswse of potential unsuitable alternatives as one
or more “non-use” scenarios. It could thereby imscsituations provide additional support to the
conclusions from the analysis of alternatives.

2.3.2.1 How to determine which responses to consider anddfude in the SEA?

If one “non-use” scenario represents the obviogparse from the supply chain then the focus can
be on that non-use scenario. In most cases, howdwere could be more than one response.
Different DUs could choose different responses.

The situation for the downstream users should béyaed with respect to:

» Likelihood of the different “non-use” scenarios ge.is relocation or abandoning the
functionality being performed by the substancelyiRE

» Costs to and other implications for the downstrassars of the different responses that are
likely.

The downstream users can be expected to switdteteast cost alternative to the current use of the
Annex XIV substance, subject to technical feagipijuality/availability (though they will also
consider other factors such as public perceptiath@Substances used). That could include ceasing
production of the end-use article.

Guidance on how to assess the cost implicatiopsoided in Chapter 3 on assessing impacts.

If the applicant is not the downstream user, cdaatioh with downstream users will be necessary
for defining the “non-use” scenario. Commercial foadentiality could limit the data and
information that the downstream users are willmgtovide.

If the required information cannot be provided, &pplicant has to apply expert judgement on what
situation is most likely to occur. If there is ntear conclusion, the applicant should include all
relevant generic “non-use” responses in the aralyisthe later screening of impacts indicates that
there is not much difference between the scenatiogy be appropriate to choose the one with the
lowest additional costs to the supply chain asasgmtative for the “non-use” scenario.

2.3.2.2 What should be included in the definition of the “ron-use” scenarios?

The definition should include a description of heach link in the supply chain would react to the
non availability of the Annex XIV substance.

Type of “non-use” scenarios

The possible “non-use” scenarios described abdaterto the end use. If the supply chain is long -
for example with the substance being used in aesemuof formulations - the description should
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include indicators such as (broadly) how much ofsMdr DUs’ turnover relates to the end-use in
guestion. This would be necessary for making aressssent of the impact of the “non-use”
scenario. The information could be presented awstio Table 3.

Table 3  Supply chain reaction

Supply Applied for use scenario “Non-use” scenario 1 “Non-use” scenario 2
chain
Relocation (to Use of another end-
outside EU) product

Does not need authsation™

M/115 Manufacturing of x tons/year of M/1 will no longer supply | M/I will no longer supply
substance A. Ato DUL. Ato DUL.

Needs authorisation

DU 1 Use y kg of substance A in formulation DU1 will no longer supply| DU1 will no longer supply
F1 F1to DU2 F1to DU2

DU 2 Use z kg of F1 to produce v kg of DU2 will no longer supply| DU2 will no longer supply
formulation F2 F2 to DU3 F2 to DU3

DU 3 Use w kg of F2 as coating to provide | Will import the component DU3 will no longer supply
long life time for component C1 of where F2 is used and P1 to DU4
article P1 in the manufacturing of g continue producing g unitg
units of article P1 of P1

Does not need autteation

Article Use q units of article P1 to produce q2 No change DU4 substitute P1 with Px
assembler 1 | units of article P2 to produce article P2
Article Use g2 units of P2 to produce article RNo change No change

assembler 2 | which is a consumer good

If it is not clear which “non-use” scenario is md&ely, all of the relevant scenarios should be
described. However, it is recognised that not falhe information may be available and an analysis
at a lesser or greater level of detail may be gpjate to the circumstances of the application in
guestion.

15 please note that the manufacturing itselés not need an Authorisation.

However, the manufacturer cannot place a substamtiee market for a use or use it himself, unlassuse(s) has been
authorised. That Authorisation can be granted diree the Manufacturer or to his downstream userdses where the
substance is placed on the market.

According to Article 3(12) of REACH, import shalélwleemed to be placing on market and always neglder&ation.
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2.3.3 “Non-use scenario” in case of an SEA supports an gfication following the adequate
control route

If the SEA supports an application following thedéguate control route”, it may account for the
commitments laid out in the substitution plan amndvpgle additional socio-economic information,
which can be used by the Agency Committees andCtiramission in setting conditions for the
authorisation or defining the review period. Thémgon of the “non-use” scenario includes one of
the following options:

* Where there is/are alternative/s: an acceleratedgzin of any alternative as compared to the
substitution plan; or the use of a less suitaliker@étive.

* Where there is/are no suitable alternative/s: alisen unsuitable alternative; changed quality of
the goods that the substance is used for; certamgor services no longer being available;
relocation of certain production activities outsafehe EU.

The first type of scenario might in most cases beealistic if the substitution plan sets out the

minimum technically feasible time period for intradion of the alternative. If in principle it wall

be possible to accelerate the phase-in of an alige) this scenario would address the question of
the additional costs of doing so. Guidance onssssent of impacts including economic impacts is
provided in Chapter 3.

If it is not technically feasible to phase-in tHemative in a shorter time frame than set ouhim
substitution plan, a realistic “non-use” scenarmud be the second bullet point, which is simitar t
the type of “non-use” scenarios covered above uttteisocio-economic route. Similarly if there
are no suitable alternatives under the adequatieataoute, the “non-use” scenarios include those
listed in Table 2.

2.3.4 What to do if you are a third party?

A third party should have defined its aims as parbtage 1, relating to what sorts of information
will be provided and what the analysis is intendedachieve. Similarly to an applicant, the
information needs to be robust and presented mrsparent way. Thus, the third party would be
expected to provide details on the implicationsfof,example, use of an alternative, such as the
responses of various actors in the supply chairae#tedhative supply chains.

Information on a specific alternative should be described in a similar way to the dpson of a
“non-use” scenario by an applicant. What poterdigdrnative is considered? How would it be
applied? What is the expected reaction througti@isupply chain?

If the third party is only providing information on certain specific impactsof the Annex XIV
substance or of an identified alternative, Steps3€ssing impacts) is the next activity to undertak
The third party should, in identifying and assegsimpacts, follow the same guidance as for
applicants.

If the third party is submitting a full SEA, thextesection on boundaries could also be relevant.

2.4 Step 2.4: Setting boundaries for the SEA

Understanding what needs to be included in the &Ethe last step in the scoping phase. It is
likely that the boundaries setting out what shooddincluded in the SEA will change to some
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extent as a result of the next stages in the SBAgss when the impacts are further identified and
assessed (Stage 3) and compared (Stage 4). Tamwtiser reason why it is advisable to conduct
the SEA in an iterative way (e.g. having assessedmpacts in more detail it may be necessary to
update the time and geographical boundaries dbEzs).

The boundaries of the SEA are determined by:
» The relevant supply chains affected by a not gchAtgthorisation;
» The time period for the analysis; and
» The geographical coverage of the analysis.

The identification of impacts is described in mdegail as part of Stage 3. There are no boundaries
in regard to theypes of impacts to be covered. Any difference — whetités be environmental,
health, economic or social — between the “appleduse” scenario and the “non-use” scenario
should be included if it is likely to be signifidan

2.4.1 Relevant supply chains

The possible “non-use” scenarios are all definestdaon expected responses from the main supply
chain(s). As discussed in the previous sections vigrtical supply chain needs to be considered alll
the way to the supply of consumer goods or services

It is likely that impacts resulting from the resges as defined by the “non-use” scenarios will
affect other supply chains. It is therefore a kepsideration for the applicant which other supply
chains to include.

The main driver for identifying affected supply ahas to get a thorough understanding about
"what happens" if the Annex XIV substance is ngglemavailable for the use applied for.

The relevant supply chains can be identified by heining:

» The physical flow related to inputs to and outgusn the uses covered by the authorisation
application; and

» Economic flows through affected markets.

With regard to looking at physical flows of matésicone approach would be to draw up a process
diagram/tree showing all processes related to maatend energy flows in the supply chains to and
from the production process related to each useredvby the authorisation application (for the
“applied for use” scenarios), as well as one fer‘thon-use” scenarios (in this case related toofise
possible unsuitable alternatives). The figure ia éxample box in Section 2.2.1 could be a good
starting point for a more complete diagram for'#yeplied for use" scenario.

The process trees should focus on processes gigago differences, for example if the use of an
alternative substance means use of different ratenmads, then the supply chains covering the
extraction and processing of raw materials ardylike be different and needs to be considered for
both scenarios. Description of the material flos/gnportant in relation to being able to identifet
health and environmental impacts (and sometimesialeelation to direct costs). Guidance on how
to identify human health and environmental impactsincluded in Section 3.

There could be situations where the response ifinie-use” scenario would result in an increase
in the price of the product (for example if an algive more expensive technology were to be
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used). Such a price increase could result in comssiwitching to other products. In such a
situation the supply chains delivering the otherdpicts should be included as a relevant supply
chain.

Through the process of identifying impacts it miglet necessary to include more supply chains. It
is therefore necessary also to consider the cogeddigpther supply chains as part of Step 3.1
Identification of impacts (see Chapter 3). The wsial of impacts might also show that impacts
coming from other supply chains are of less impurgaand therefore need less weight in the
analysis.

Table 4 indicates four different types of “non-useenarios. The list can be used as a starting
point, but identification of relevant supply chaingl always involve case-by-case considerations.
Furthermore, it should be reconsidered during tteraiive SEA, where for example the
identification and assessment of impacts (in S&guaight trigger iterations and reconsiderations of
the scope of the analysis.

Table 4  Hints on which supply chains to includénon-exhaustive)

Generic “non-use” scenari@b Additional relevant supply chains to consider

Use of substance or technology considerddhe supply chain that delivers the unsuitable adtéve needs to be
to be "unsuitable" (See Section 2.3.2.1) | included.

Potentially supply chains that provide raw materiéfior either the
Annex XIV substance or to the alternative) if thexee any major
changes (use of different raw materials)

Increased import of articles from outsidé&ven though the main focus is on impacts inside(§&k section 2.4.3),
EU where the substance is still being usedit is important that significant impacts outside tBU are identified at
least qualitatively (e.g. whether they use mordess of the substance
and on the way they control the udé).

Lower quality of downstream article(s) In this case additional supply chains may needet@dnsidered if the
lower quality of downstream article leads the consts of that article
to substitute to a different product or to changasumption of other
products. For example if the article is less enesfficient the supply
chain delivering that additional energy needs tocbasidered (that
could for example be a fuel or electricity supphain). Also upstream,
processes related to manufacturing/producing theeArXIV substance
and alternatives may differ and are therefore ingydrto consider.

Some articles no longer being provided [b¥he implications for those actors that are furtthewnstream (including
the supply chain in question end-users/consumers), should be included. Thetreswan article no
longer being provided by the supply chain couldshbéstitution with
another article which implies that the supply chainthat other article
should be included.

16 The full scenario will obviously be defined in readetail, including predicted responses of theousriactors within
the supply chains.

17n case of relocation, it might not be known toandsuch relocation will happen. The analysis ihifrefore have to
apply assumptions. It could for example consideetivér relocation would be to another industrialisedntry or to a
developing country. The levels of control of emiss could be different but also the possible ecaoadmnefit to

country of relocation will be different.
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2.4.2 Time period for SEA

There are several aspects to consider in relaticgetting the appropriate time period. All of these
aspects are related to how data for the analysiscallected and assessed and are therefore
important to decide on or at least consider atdtége of the analysis.

Initially, it is important to define thenpact triggering periodand to distinguish it from thienpact
realisation period This differentiation relates to the fact that awfs are a result of potentially
long-term cause-effects relationships. The impaggering period is the time period within which
impacts areriggered (i.e. the tausé in the cause-effect chain), whereas the impaatisation
period is the period within which impacts occur/anaterialised (theéffect). In particular the
environmental and health impacts could appear bftey they have been triggered by emissions
taking place (certain substances may persist iretivedonment for many years or where the effects
associated with exposure are not manifested wittg@rtime period, such as for carcinogenicity).

The impact triggering period

The "cause" represents the changes introduced tinelé¢non-use” scenario, for example, the use
of an alternative substance or technology, as coedpto the “applied for use” scenario. When
conducting the SEA, it is important to choose apaut triggering period that is representative for
this cause. Key issues to consider are:

- Will the non-use scenario trigger one-off investrihcosts in new/additional equipment/facilitates?
In this case, the analysis should appropriatelg fato account the investment cycle, i.e. the gerio

in which the new equipment will operate. Note thia¢ investment cycle refers normally to

equipment which produces goods or substances.

- Are there foreseen (increasing or decreasimg)ds related to the demands for function provided
by the substance? And therefore: are there fordseeds in the demand for the substance under the
applied for use scenario and thereby for any atiére substance or technology considered under
the non-use scenario.

The methodological choice is whether to base tBesssnent over a cumulative time period of, for
instance, 20 years or use an annual basis basedrepresentative year of, for instance, 2030
(where all relevant numbers are expressed as dgniv@nnual costs or annual benefits in 2030).

For the practical organisation of the analysis, firt step would be to define the Applicant's
investment cycle (for example 20 years). Theredferfollowing consideration should be made in
relation to choosing between the two basic methagioal approaches to carrying out the analysis:

« If there are no major trends expected in the futareepresentative yeaan be defined, for
instance 2030, as the basis for the analysis aélitnake it relatively simple to conduct.
This representative year should likely represéisteady-state" situation.

» If significant changes in the trends are foreseemould often be relevant to choose a
representative cumulative periol for instance, 20 years (covering e.g. 20106203

NB! If the SEA supports a substitution plan, thagt of the phase-in period for the substitute
should most likely be the relevant impact trigggnoeriod for the SEA.
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In any case, key requirements for the impact triggeperiod is that it isepresentativefor the
foreseen changes between the non-use scenarind(f)eapplied for use scenarios. Therefore the
period chosen has to be atbe same for both scenarits ensure that they are comparable.

The impact realisation period

As already noted, impact may materialise afteriigact triggering period. A key principle is that
all these impacts should be included in the anslgad at least described qualitatively, and to the
extent possible and proportionate, further assemsddjuantified.

Often long-term impacts can only be described tpmtalely. For example, the impact from
accumulation of persistent substances will be d@#ficult to quantify. However, it is generally not
difficult to qualitatively describe how a substanceuld accumulate and therefore could have
increasing effects over time.

Another key issue to consider is whether the smostapplied for ends up in an article. In that case
it is relevant to consider the impacts that mayeamalise throughout the entire life time of the

article. If, for example, a substance is used &@ting wires used in washing machine motors, it is
relevant to consider the entire life time of thesihiag machines, e.g. whether alternatives
considered under the non-use scenario would leathtdaged energy efficiency of the motors and
thereby washing machines.

Comparing impacts over time

Impacts may appear at different points in time.sTinicludes impacts that may appear after the
impact triggering period. Furthermore, in case awalative impact triggering period has been
chosen (see above), impacts will appear at diffggeimts within this period.

For impacts that are monetised, different toolshodologies exist for making such monetised
impacts comparable in relation to a price leved igiven year. This includes so-called 'discounting'
(covering calculation of 'net present value' (NRY} 'annualisation’), as well as how to correct for
inflation. These methodologies are further describpeSection 3.7.

For impacts that are not monetised, a qualitatescdption and consideration about when these
occur in time should be given.

2.4.3 Geographical area covered by the SEA

The applicant should already have attempted toritesthe likely responses to not granting the
authorisation — the “non-use” scenario. Such reses may cause changes and have impacts that
occur outside as well as inside the European Union.

In setting the geographical coverage and undemgekia assessment of impacts, it should be kept in
mind that the final comitology decision (see Conoity procedure and Regulatory procedure in
glossary) on whether or not to grant an authoosatvill most likely focus mainly on impacts
inside the EU.

As a consequence, it is recommended that the emsphasplaced on describing and possibly
guantifying what happens inside the EU. Howewesponses/impacts outside the EU should not be
neglected and significant impacts should as a minirbe described qualitatively.

A clear distinction should be made between impacside and impacts outside of the EU
boundaries, whenever reporting on impacts.
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3 THE SEA PROCESS - STAGE 3: ASSESSING IMPACTS

3.0 Introduction

The assessing impacts stage is the third stadeiSBEA process.

Figure 11  The SEA process — Stage 3

Stage 3 —
Identifying and assessing impacts
(Chapter 3)
Step 3.1 — Identify the relevant
Stage 1 — Stage 2 — impacts Stage 4 — Stage 5 —
Aims of the Setting the scope of Interpretation and Presenting
SEA the SEA > drawing conclusions g the results
Step 3.2 — Collect data

(Chapter 1) (Chapter 2) (Chapter 4) (Chapter 5)

Y

Step 3.3 — Assess impacts

Step 3.4- Ensure the consistency
of the analysis

A

This chapter provides guidance on how to assesadtsplt is supported by Appendix B which
contains potential sources of data / further infation and more detailed guidance on how to use
specific methods.

The four steps shown in Figure 11 are applied thégpe of impact. It is suggested that impacts
be assessed in the following order:

» Human health and environmental impacts;

e Economic impacts;

» Social impacts; and

» Wider economic impacts (which includes trade, catitipa and economic development).

Human health, environmental and economic impacdikely to be the most significant impacts.
Social and the wider economic impacts will follow fsom the assessment of economic impacts as
economic data gathered provides the starting pmintfurther analysis on employment, trade,
competition and wider economic impacts.

The structure of this chapter includes a sectioredng general issues related to identifying and
screening impacts followed by sections coveringhegpe of impact structured around the first
three steps (steps 3.1-3.3).
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This section describes the proposed approach to thistage of the SEA in detail. It is
recognised that the overall approach to the SEA shud be an iterative one and the applicant
should undertake this stage at a level of detail gpopriate to that of the SEA iteration being

undertaken.

The approach in Stage 3 can be broken down intéotlmeving key sections:

Section 3.1
Section 3.2
Section 3.3
Section 3.4
Section 3.5
Section 3.6
Section 3.7
Section 3.8

How to identify the main impacts

Important considerations when collgctiata and assessing impacts
Human health and environmental impacts

Economic impacts

Social impacts

Trade, competitiveness and economieldpment

Consistency of the analysis (currepage level, discounting, etc.)

Summary of key issues for the generan*use” scenarios

As with all stages in the SEA process, the applicarshould give consideration to the
uncertainties present in available data. The impliations of uncertainties should be considered
and acknowledged in the presentation of the assessnt of impacts.

3.1 Step 3.1 - How to identify the main impacts

The steps below outline a proposed approach tdifgielg the main differences in impacts between
the scenarios. This process is summarised in FigRrd&his work should of course build on the
relevant supply chains and other boundaries agiidehand defined in Stage 2.

Step3.1la

Step3.1b

Create a list of impacts

Appendix G of this guidance contains a non-exhaustive chstcifiquestions that may
lead to the identification of impacts. Any constitia already undertaken during the
preparation of the other parts of the applicatiam &uthorisation may assist in
identifying relevant impacts.

The checklists can be used to assist the screqmingess i.e. to show that all the
impacts have been considered and either taken fdraranot considered further, but not
missed. Submitting the completed checklists as pérthe documentation would
therefore improve the transparency of the analyisiany case, it is of key importance to
ensure that any decisions made and assumptionaisedcumented.

The EU _Impact assessment guidelinglso introduces a useful approach to identify
impacts which may support the screening of impé8tep 3.1.b) by building causal
conceptual models. These models can be built ifdima of a diagram or matrix and
should be able to identify impacts and their irgkations.

Screen the impacts (only consider the paimpacts)

Guidance on how to determine whether an identifirepact is sufficiently significant
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for it to be brought forward is presented as pathe guidance on each type of impact.

All impacts considered a ‘main impact’ in the chiestkshould be considered further but
if it is not possible to determine whether somehaf impacts in the checklist should be
considered further, there are several approachehwinay help:

» Consult with relevant experts within the supplyioh@&ee Appendix A);
» Gather more information (through a desk based $tudy

« Gain opinions from external experts (remember toudeent their opinion and any
assumptions that may have been used in the SEAtyeddis could for example be
experts from various trade associations.

Figure 12 How to determine the main impacts

Step 3.1a
Create a list of impacts

v

Step 3.1b
Screen the list of impacts
to determine significant
impacts

Carry out these steps for each
type of impact listed below

N

A

The main environmental The main economic . - The main wider economic
} . The main social impacts .
impacts impacts impacts

N N _/ _J

The main health impacts

Main impacts

3.2 Important considerations when collecting data and ssessing impacts

3.2.1 Consider using a stepwise approach

The level of resources devoted to analysing impsiotsild be proportionate to the level of analysis
required in order to be able to produce a robusistdar decision making process on granting or not
granting an authorisation. A stepwise approackdésmmended, starting with a qualitative analysis
of impacts. This is illustrated below in Figut8. The applicant will need to decide whether the
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value of this supporting information could be imgd by further quantifying and monetising the
impacts.

Figure 13 Stepwise approach to analysing impacts

Amount of quantitative

Complexity data required
Qualitative assessment Simple Low
Deterministic assessment Required for
key variables
Probabilistic assessment v
Complex Very high

It is important to stress that these three stepsbeaundertaken as part of an iterative process. Th
applicant may wish, as a first iteration, to proglacqualitative SEA. The results of this qualitativ
SEA may then help the applicant to decide whethepkast conclusion can be reached and
therefore whether further iterations are requiiesl (Indertake the SEA process again but trying to
guantify the main impacts). An advantage of thésative approach is that resources are not used
unnecessarily in undertaking a detailed analysisalbfimpacts as the applicant can focus the
detailed analysis on those areas of most signifieaor greatest contention. The applicant should
also gain a better understanding of the main ingpéat. a more precise list of impacts and/or a
better estimation of the main impacts) which wilke it easier to develop a robust conclusion.

3.2.2 Focus on the difference between scenarios ratherdah absolute values for each
scenario

It is important to emphasise that the assessmantpcts shouldocus on thedifference between

the “applied for use” scenario and the possible “no-use” scenario(s) For example, what are
the changes in costs associated with a “non-useha® compared to the “applied for use”
scenario? How much are the health and environméntadcts changed in the “non-use” scenario
compared to the “applied for use” scenario? Pleade that, for situations where there are no
differences between the scenarios for some typ@smdcts assessed, this could still be important
to document; i.e. to document that those impa&sat likely to be significant for that SEA.

The assessment of impacts can be done by estintagngbsolute values for each scenario or by
focusing on the differences. The following prineiplare suggested:

* An impact should be included in the SEA if theraidifference between the “applied for use”
and “non-use” scenarios;

» Describe or gquantify the difference. Only where diie values for each scenario are
immediately available should these values be usedhere understanding the total values are
important for the assessment (e.g. total costsebbsna particular actor in a supply chain,
particularly if these occur over different timeframnto any benefits derived or where the
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differences in environmental and health impacts @aly be determined by assessing the total
impacts for both scenarios and then comparing ot tvalues to estimate the difference).
Otherwise it will normally be easiest to identifjmdadescribe any differences between the
scenarios.

» Describe the consequences - what are the implicatib the differences in costs and benefits of
the “applied for use” scenario compared to the *nea” scenario.

3.2.3 Minimise key uncertainties that arise in the analys (if it is feasible to do so)

The SEA is likely to be partly based on assumptigmsjections and predictions about the likely
behavioural response of actors in relevant suppains, on their future usage (of the substance or
an alternative substance) and the significanceaoh @mpact under the relevant scenarios. During
the analysis it should become more apparent wiegtely uncertainties are.

The greater the uncertainty, the less confideneeettvill be in the predicted impacts. The applicant
or third party should try to minimise these key emainties during their data collection process and
should demonstrate the implications of uncertasnitetheir analysis. As part of the analysis, the
applicant or third party should focus on unceriasthat are likely to have the greatest impact i.e
those that prevent the applicant or third partynfideveloping a robust conclusion.

It is important to realise that some uncertaintwdsbe impossible to eliminate (e.g. due to a latk
scientific knowledge about the effects of a sulanThese are known as residual uncertainties.
Guidance on how to analyse uncertainties is pravgietion 4.3.

3.2.4 Avoid double counting

It will be necessary to determine the likely resgmmofeachactor along the supply chain in the
“non-use” scenario(s). This is likely to be beshiawed through consultation with affected actors
along each relevant supply chain (see the preibapter for further details).

When determining the real cost of the “non-use’hac® it is important to avoid double counting
impacts along the supply chain, so as not to exagg@n impact. E.g., if a manufacturer can pass
on any additional cost along the supply chain,applicant should not consider this a cost to that
actor.

There is another aspect of potential double cogntimat should be considered. Payment of
environmental charges and taxes sometimes comstiinternalisation of external environmental
costs. If that is the case, then these environrhesdats should not be covered under the
environmental and human health impacts. In practibés aspect should be dealt with by
considering if any of the environmental costs dreaaly covered under the economic impacts.

Another example is that the costs associated wittker health are only covered under health and
environmental impacts, and are not additionallyuded under economic and/or social impacts.

In general, it should be assured that a given impa&conly counted under one impact heading

By being transparent about how impacts are allocated calculated (e.g. the methodology, what
factors make up the estimate and what variableg weed), it should make it clear to the reader
that impacts have not been double counted. Thismgrove the credibility of the SEA.
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Example - Analysing impacts along the supply chain

If it costs a manufacturer an additional €10m aryeause an alternative, but that manufacturer is
able to pass on €4.5m a year to downstream usedA&4.5m a year to downstream user B through
higher prices, then the net cost impact on the ff@a@twrer of using the alternative is only €1m. For
downstream users A and B, this €4.5m a year shanllglbe considered to be an additional cost if
they are unable to pass on the costs in their eodidpt through a higher market price. Therefore
the cost of using the alternative to the whole suppain is still €10m, although in this example th
majority of the burden of additional costs of usthg alternative occurs to downstream users A and
B.

3.3 Human health and environmental impacts

Please note, that as part of developing this guigam need was identified for further development
of methodologies for appropriately describing arssessing the human health and environmental
impacts in an SEA context in order to assess tlaagdh in impacts comparing the “applied for
use” and “non-use” scenarios. In particular this eerns the quantification and valuation of
impacts in order to compare the impacts identifiasisessed and described in the context of this
guidance. This section may therefore be updateéldeatime such developments become available.

3.3.1 Introduction on human health and environmental impacts

The purpose of the SEA is to investigate whethernefits from continued use of the Annex XIV

substance outweigh the risks from its continued Tisedetermine the latter, it is necessary to asses
the health and environmental impacts of the “appfir use” scenario as compared to the “non-
use” scenario(s). If it has been justified whencdésg the "non-use" scenarios (under Stage 2)
that unsuitable alternatives are likely to be udettie authorisation is not granted, this includes
addressing impacts of these alternatives as waeiltrees changes in impacts in the supply chains of
these alternatives. If the likely “non-use” sceaais not to have the function/service available

anymore, this should also be considered carefallyelation to human health and environmental
impacts (recognising that the function fulfilled Ispbstances in their end uses may provide
protection against human health and environmemtphcts).

This section describes how the impacts of manufactimport and/or use of the Annex XIV
substance are compared to not using the Annex ¥bétance in terms of impact on human health
and the environment. It is important to understadt the changes in health and environmental
impacts will be (i.e. thdifferencebetween the “applied for use” and “non-use” sciean order to

be able to draw conclusions on what will be theimgtacts on human health and environment of
the refused authorisation, if these are to be coeapt the net socio-economic benefits of granting
an authorisation of the Annex XIV substance fordpglied for uses.

The basis for the identification and assessmertteafith and environmental impacts is a proper
understanding of the changes that the refused asdition is expected to cause (i.e. the “non-use”
scenario):

» on the manufacture, use or placing on the marktéteofAnnex XIV substance;
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* on the manufacture, use or placing on the marketrsdfuitable alternative chemicals,
processes or technologi@sif identified as a likely response when definitige non-use
scenario; and/or

* on any other affected process upstream or dowmstri@arelation to the Annex XIV
substance and alternative substance, processhormiegy.

This should already to a large extent have beeaoritbesl as part of definition of the “applied for
use” and “non-use” scenarios and the related sgagisystem boundaries. As discussed below, the
assessment of health and environmental impacts hoayever, lead to revisiting parts of the SEA
(iterations) in relation to the understanding & thon-use” scenario and the original scoping ef th
SEA.

The assessment of the health and environmentalcisd the reduced/abandoned manufacture,
use or placing on the market of the Annex XIV sahst under the “non-use” scenario will mean,
in the first place, reduced adverse effects cabgettiat substance. The starting point for assessing
these impacts will be information contained in épplicant's CSR.

The SEA should furthermore address impacts rel@qubssible unsuitable alternatives. As part of
the preparation of the analysis of alternativeshim Authorisation application, the applicant may
have already compared the risks of the Annex Xl@ssance with possible alternatives as well as
assessed the availability and technical and ecanteasibility of alternatives (see Guidance on the
preparation of an application for authorisatiorgr BEA purposes, the applicant will however often
need to consider a more detailed description ofisagint health and environmental impacts related
to the “applied for use” and “non-use” scenarioscluding impacts of reduced/abandoned
manufacture, use or placing on the market of th@eXnXIV substance and impacts of the

anticipated implementation of the identified alttime substance or technology or other significant
health and environment impacts. This section isedirat assisting the applicant in presenting a
robust and transparent SEA in relation to coveahgelevant Health and Environmental impacts

(see also Chapter 2 scoping phase).

In general, for impacts associated with unsuitaddternative substances or techniques and the
associated relevant supply chains, the informateom be scarce. This may particularly be the case
for impacts not directly linked to use of the salosie/alternative (for instance changes in energy
consumption up or down the supply chain).

When assessing health and environmental impadtemvise approach is proposed, whereby the
assessment focuses on those health and envirorrnmeptts that are considered to be significant
outcomes of the “non-use” scenario, with the lexfetletail and quantification applied determined

by the extent to which further information will deoibute to developing a robust SEA. Throughout

the process, judgements will need to be made (dgaam the expertise of others as appropriate) on
what impacts are likely to be significant and héwede can best be assessed.

The two main challenges are to identify the scdpeelevant impacts (i.e. what range of different
impacts to cover) and the extent to which impahtsukl be quantified (i.e. the level of detail and
analysis). In relation to the latter, it shoulddmene in mind that the outcome of this chaptel él
compared to the changes in impacts identified lreioparts of this guidance.

18 Note that the SEA non-use scenario may be baséleonse of an alternative that the applicant basd to not be
suitable and/or available in his analysis of aliitres, see Section 2.3.2.
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A particular problem with regard to determining aneantifying human health and environmental
impacts is that Annex XIV substances will often égwroperties for which a Derived No-Effect
Level (DNEL) (e.g. non-threshold CMR substancesy &redicted No-Effect Level (PNEC) cannot
be determined (substances with PBT or vPvB progmrtiFor some substance not having a
threshold®, it may be possible to (semi-)quantitatively asséise dose-response behaviour,
including e.g. establishing a Derived Minimum Eftfetevel (DMEL) for non-threshold
carcinogen®. When no dose-response information can be edbabljsit is more difficult to
estimate and quantify the possible toxic impacter&fore, it may only be possible to assess these
impacts on a qualitative level for certain non-#v@ld substances.

This will also become evident when preparing thei@ital Safety Report (CSR) for these types of
substance (See Chapter R.8 and R.11 of Guidancpréparing a Chemical Safety Report). In

particular for PBT/vPvB substances, the emphasREACH is on reducing emissions throughout

the life-cycle of the substance and of charactegisemaining emissions. What can be done in an
SEA context is to recap all relevant scientific omhation, to record volumes used and to

characterise (estimate) emissions. Most of thigrination can be found in the CSR. In drawing

conclusions on the SEA, this information will nededbe compared to the other impacts as part of
the overall comparison of the “applied for use” &ndn-use” scenarios.

Figure 14 and the related text below describe the stepsdfuatbe taken to identify, assess and
valuate the impacts.

19 And therefore only eligible for authorisation undee socio-economic route.

20 It is important to stress that a DMEL is not eqént to a DNEL. A DNEL expresses a derived valetw which
exposures should be controlled — with the undeglyassumption that such an exposure level wouldebawba no-
effect-level. For non-threshold effect, the undiexdyassumption is that a no-effect-level cannoebiblished and a
DMEL therefore expresses an exposure level correfipg to a low, possibly theoretical, risk. Pleaster to Chapter
R.8 in the Guidance on Chemical Safety Reportdaher information on how to derive and use DMELSs.
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Figure 14 Scheme for assessment of health and environmempaicits

Changes in the manufacture,
import and use of Annex XIV

substance and unsuitable
alternative/s in relevant supply Step 1
chains

Initial identification of relevant health
and environmental impacts

|

Change in emissions Step 2
Change in (direct or
indirect) exposure
. . Change in environmental Step 3
Change in health impacts impacts
Valuation of impacts Step 4

Monetised impact

Step 1. Changes in the manufacture, import and ugesubstance and unsuitable alternatives in
relevant supply chains. Initial identification ofglevant health and environmental impacts.

A refused authorisation of a use of the Annex Xibstance will eliminate or reduce emissions of
and exposure to that substance. However, if anitaida alternative is likely to be used under the
“non-use” scenario, emissions of and exposure edato that alternative could increase. Changes
in relevant supply chains may also result in change emissions/exposure of various other
substances from other processes in the affecteglsughains, i.e. upstream or downstream
processes related to the manufacture or use oftireex XIV substance or alternative substances
or techniques. This may also include impacts oistrires created unintentionally, e.g. increased
or decreased emissions from energy generationxpogure to physical factors (e.g. vibration, heat
or explosion) as well as increased or decreasedsamption/production of other things such as
waste production and water use. Potential impagsruany/all environmental compartments and
human health (such as impacts on workers, consuar@sgeneral population indirectly exposed
though the environment) should be considered. &etid of this step the purpose is to identify all
the health and environmental impacts that are Jikelbe of significance, based on the changes that
will occur to relevant supply chains.

Step 2. Changes in emissions and exposures

Based on the initial identification of relevant plypchains, exposureand impacts, the next step is
to summarise the associated changes in emissiodsegposure in a quantitative or at least a
qualitative way.
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Step 3. Change in Health and Environmental Impacts

The exposure may lead to — depending on the chlestits of the substance and the level of
exposure — an unwanted impact of the substanceiorah health or the environment. Examples of
unwanted human health impacts are skin irritatiamd ecancer, and for environmental impacts,
toxic impacts on populations and secondary impattecosystem level, deterioration of habitats
and ultimately extinction of species and/or othevieonmental impacts not directly related to the
toxicity of the substance (e.g. global warming).eWlassessing impacts, one needs initially to
assess qualitatively how the changes in emissior exposure (that result from a refused
authorisation — i.e. the “non-use” scenario) mayfezt the impacts. Note that ‘impacts' may be
'positive’ (in cases where emissions/exposuresaaoéded/reduced) or 'negative’ (in cases where
emissions/exposures are generated/ increased).

In some cases the identified changes in impacts bmamuantified in physical terms (e.g. by
assessing how many cases of skin irritation or eameould be reduced per year as a result of the
refused authorisation or introduced by an unsuiablternative, or the expected impact in a
population of a certain species in a specific loeal/ironment), while in other cases they can only
be described in qualitative or semi-quantitativente (e.g. number of workers exposed to a
carcinogen or the percentage of species in an enwiental compartment that are likely to be
affected).

To the extent the impacts can be quantified, itpissible to move to the next step; the
valuation/monetisation of impacts.

Step 4. Valuation of impacts

The final step is to give a further interpretatiohthe changes in impacts. This may be done by
using damage indicators and/or by assigning mornetatues to the identified impacts.

It is possible to give monetary values for sevarantified human health impacts. In some cases it
is also possible to give monetary values for emwirental impacts. By applying these values, one
can monetise the human health and the environmgpadts resulting from a refused authorisation
(allowing comparison with other monetised impantthie SEA).

The above outline is used as the conceptual framefeo identifying, assessing and, if possible,
quantifying, and ultimately valuating health andieonmental impacts.

Section 3.3.2 describes how to identify relevamipy chains affected and how to make an initial
identification of relevant health and environmentapacts; section 3.3.3 further addresses how to
identify changes in emissions and exposure. Se&i8.4 addresses how to determine, assess and
if possible quantify impacts; and Section 3.3.5sl@ath the valuation of impacts. Possible sources
of data are highlighted and example boxes provid@ually, section 3.3.6 describes how results
may be reported.

As indicated above, it will rarely be possible tmaqtify (in Step 3) or give values for (Step 4) all
impacts. However, the aim should be to at leastitqtigely describe the main changes in health
and environmental impacts foreseen as the differémtween the “applied for use” and the “non-
use” scenarios.

Some iteration may be needed as the data colletzia@s place throughout the exercise. This may,
for example, point to new relevant emissions thateanot thought of initially, or it may turn out
that during quantification of impacts an emissiaitially considered important is found to be of
less relevance. Therefore, as a starting point,sttape of the exercise should be as broad as
possible. In this way, one can make sure that itapbraspects are not overlooked. The scope
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should cover changes in the entire supply chaiofshe Annex XIV substance and possible
alternatives and include direct and indirect emissiexposures and impacts.

3.3.2 Changes in the manufacture, import and use of subshce and unsuitable alternatives
in relevant supply chains and initial identification of relevant impacts

3.3.2.1 Relevant supply chains

The relevant supply chains are those where thdtdevia difference between the “applied for use”
and the “non-use” scenarios i.e. ‘what will be @i#int if an authorisation is not granted. These
should already have been largely identified andcidesd in the scoping and definition of the
“applied for use” and “non-use” scenarios (StageA2)this point it should be considered in more
detail what the changes in emissions/exposurestitapaill be in the affected supply chains and
whether all relevant supply chains were initiathgmtified. In other words, the activities may l¢ad
iterations of the SEA. The following gives somedd# the type of questions/considerations that are
relevant at this stage of the assessment.

Consider all those emissions/exposure/impacts thidit be reduced/eliminated as well as
new/increased emissions/exposure/impacts causaddfysed authorisation:

» Upstream: For example, if another (unsuitablegratitive substance fulfils the function(s)
of the Annex XIV substance, will that lead to difaces in emissions/exposure/impacts
upstream from the Annex XIV substance (e.g. lowaissions) as well as upstream from
the alternative (e.g. higher emissions)?

* Manufacture: There will of course be lower emissiexposure/impacts of the Annex XIV
substance and other substances used/generatedy disrimanufacturing process. If, for
example, an unsuitable alternative substance dutfile function(s) of the Annex XIV
substance under the “non-use” scenario, higherseonis of that substance will occur, as
well as higher emissions of other substances usedrgted during that manufacture.

* Downstream: Consider the health and environmemtphcts of not using the Annex XIV
substance and, if use of an unsuitable alternatinsstance/technology is a likely response,
to which extent that will trigger lower, higher oew emissions and/or different resource
consumption and/or different consumer/worker expaau

» Other affected supply chains: For example, witeijuire less or more energy or reduce or
increase other emissions in the processing stepdedeto produce a different technology
fulfilling the function(s) of the Annex XIV substaa?

» Overall, there will be reduced emissions/exposomeécts for the Annex XIV substance and
increased emissions directly related to the possiliernative(s). However, for emissions of
other substances and for other types of impaajs éaergy use), impacts at all supply-chain
stages may potentially increase or decrease, deygendon the particular circumstances.

If not granting an authorisation will lead to theeuof an unsuitable alternative substance, then the
supply chains producing and using that alternaskieuld be considered (including end-of-life
stages). The procedure will be, subject to the feednd accessibility of information, to look at
raw material production, production of the two gabses and use of the two substances throughout
the supply chains and final disposal of any doveastr user products. Note that there may be more
than one alternative substance under the “non4rssiario.
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If the “non-use” scenario implies use of alternatigchnology, the procedure is similar. The supply
chain for the alternative technology should be uded. For example, it should include
considerations of whether there is equipment whiahses any significant emissions or other
impacts during manufacture (including the raw materse for the equipment).

If non-use is loss of functionality, it should bensidered whether there would be any human health
and environmental impacts from not having this fiomality (as e.g. increased risk for fire and
accidents).

The extent to which the analysis of different sypgtains needs to be conducted should depend
upon the overall level of detail that is likelylte practicable and proportionate to demonstratiag t
relevant impacts of the “non-use” scenario.

3.3.2.2 Initial identification of relevant health and environmental impacts

Since the basis for the SEA in an application fatharisation relates to evidence that the socio-
economic benefits outweigh the risks to human heatid/or the environment arising from the use
of the Annex XIV substance, the starting point dentifying relevant health and environmental
impacts will relate to the risks associated witatteubstance. There should already be a good
understanding of the properties and emissions/expesof the Annex XIV substance and therefore
the associated risks.

Given that starting point, one important purposetie SEA is to analyse whether refusing an
authorisation would lead to other disadvantagesluding other significant health and
environmental problems. Depending on the identifiedn-use” scenario (Stage 2), these may be
triggered by unsuitable alternatives fulfilling thanctionality of the Annex XIV substance or by the
fact that the functionality will no longer be aable.

For example, where there is a ‘drop-in’ alternatsedstance with a similar production and use
pattern to the Annex XIV substance, a comparisothefhazardous properties of the two (or more)
substances may provide useful information on deteénm what types of impacts are likely to be

relevant. This will be conducted in the analysislbérnatives. However, for the SEA, consideration
should also be given to the impacts of other sulosts used in the production of the Annex XIV

substance and possible alternatives and of unwabyegroducts to which relevant exposure

conditions might occur.

A refused authorisation may result in wider changeshe supply chains that could have other
impacts on human health and the environment. Thagild in all cases be considered when the
alternatives are alternative processes or techiesog

Consideration should be given to the types of ingp#tat may occur at each stage of the supply
chains (from raw material extraction to ultimatsptisal).

A non-exhaustive list of the types of health andimmmental impacts that may be relevant is
provided in the following box.
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Human health and environmental impacts that may beelevant (examples)
Human health

* Morbidity
o Acute effects (e.g. skin or lung irritat)
o Chronic effects (e.g. asthma or repragaaisorders)
* Mortality (e.g. premature death due to cancer)
Environmental
» Ecological impairment, i.e. biodiversity and fumecting
» Habitat destruction
* Water quality impairment
* Air quality impairment
* Soil quality impairment
e Other impacts, such as
o Climate change (e.g. greenhouse gas emissions)
0 Water consumption/abstraction
0 Landscape/aesthetic quality of environment

* Resilience and vulnerability to environmental imggsac

3.3.2.3 Determining significance

The toxic and ecotoxic impacts of the Annex XIV stamce are of key importance because this is
the reason it has been listed on Annex XIV. Suclpacts should always be considered in
determining the impacts of continued use compaoethé non-use scenario. In relation to other
health and environmental impacts, a judgementhdile to be made regarding which are relevant
and consequently which should be investigated irerdetail.

It is not appropriate to provide hard and fastsuler determining which impacts are likely to be
significant, but some guidance is provided in tixanmeples below on narrowing or widening the
scope. The process may be an iterative one anaythe necessary to consider other issues that
were not originally identified once the impacts édeen further characterised.
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Example 1 Initial considerations about signifiance of health and environmental

impacts
Each authorisation application will be differentdathe changes to the supply chains and
health/environmental impacts that are of relevataceetermining the net benefits of a refused
authorisation will also be different.

Identifying and understanding the changes to thpplyuchains is the starting point for
understanding which impacts are relevant and warehnot. It may be helpful to construct process
trees/flow diagrams for the use of the substanck passible alternatives, including the physical
flows throughout relevant supply chains (see aksctiSn 2.4.1).

The significance of the impacts will be determitgdtheir relative size compared to other impacts.
For example, if refusal of the application leads tirst crude estimate that an additional 200 é&snn
per year of C@emissions will occur, one can use the informa#ibaut market price of GQwhich

at the time of writing is about €20/tonne g@nd deduct the significance of reducing emisstons
200 tonne C@being worth about €4,000. Even though the 200¢0B) estimate may be highly
uncertain at this point of the analysis, it mayegavfeel for whether this impact is significant.

The decision on what impacts are significant wdllased on judgement. These judgements can be
informed by information from and discussion witthet experts (e.g. on particular impacts such as

waste generation or on particular sectors withendhpply chains). Such expert judgements should

be justified and documented.

It will always be possible to return to this stdagter if other health and environmental impacts are
identified as being relevant following more detdilenalysis. The aim at this stage should be to
demonstratean appreciation of what is likely to be signifitaas well as what is not likely to be
significant (and why not).

Example 2  Substance specific examples of idegtng wider significant impacts

There may be possible wider impacts connected thigthuse of an alternative substance. Consider
for instances a historical example relating to tbglacement of tetraethyl lead (TEL) as an anti-
knocking (burning control) agent in petrol engif@scars, with methyl tertiary butyl ether (MTBE)
being one of the possible alternatives.

MTBE is a technically feasible alternative to TEhdain addition MTBE also reduces the formation
of the other polluting gases carbon monoxide armbgen oxides. However, the very wide and
dispersive use of petrol means that MTBE (indeedadditive) has great potential to get into the
environment. Because of possible spillages andsl&am containers (especially where petrol is
stored underground), it has great potential targetgroundwater and although it is not particylarl
toxic (compared to TEL), it is not very biodegradabnd it can taint the taste of potable water at
very low concentrations. In a case like this, thepg of the analysis would need to include the
consideration of the potential impacts of the aliives on groundwater and potable water supplies.
This would form part of the assessment of the @étieve in order to establish whether or not risks
would be reduced.

(Whilst this example relates to a substance, THht wasrestricted the principle under the
Authorisation procedure is the same.)

59



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

3.3.2.4 Outcomes

The analyses described above should provide anrstadeling of what health and environmental
impacts are relevant for the supply chains in doestnd which of these are likely to be of most
significance. This will provide a scope for moreailled analysis.

It may be possible at this stage to take a decigianhsufficient information is already availabée t
analyse the impacts of the “non-use” scenario coeth#o the “applied for use” scenario. For
example, if the alternative most likely to be useder the “non-use” scenario would be a ‘drop-in’
substitute, it may be possible to infer that changdevant for health and environment do not go
beyond the same supply chain and thus the scofhe @nalysis can be narrowed to this.

In many cases it will be necessary to give furtbensideration to the emissions, exposure and
impacts of the changes to the supply chains ag ttietermine the actual impacts on health and the
environment. This should certainly be the case wiiee overall level of health and environmental
impacts (toxic/ecotoxic or otherwise) are likelyl®e extensive.

3.3.3 Changes in emissions and exposure

3.3.3.1 Background

In order to determine the consequences of chamgésetsupply chains (in terms of the relevant
health and environmental impacts), it is necestamain an understanding of the extent to which
the humans and the environment will be exposetidovarious factors considered. In this context,
‘exposure’ may include direct or indirect expostwesubstances or exposure to physical changes
(temperature, noise, resource use, waste generatmoh

This section provides an overview of how the exteftsuch potential changes may be
characterised.

The relevant emissions/exposures are all typesnidstons to air, water and soil that can lead to
human health or environmental exposures and impacts

In addition, resource consumption should be comedieparticularly when resource consumption
leads to emissions, e.g. as a result of minings@maissions from energy consumption.

Human health impacts may follow from:
» Exposure of workers (e.g. via inhalation, dermahgestion exposure in the workplace);

» Exposure of consumers (e.g. via inhalation, dercoatact or ingestion following use of
consumer products); or

» Exposure of man via the environment (e.g. via iatiah of ambient air and consumption of
contaminated food and drinking water).

Humans can also be exposed to physical impacteiatsd with the physicochemical properties of
chemicals (including flammability, explosion, etcand with the properties of (alternative)
processes/technologies (e.g. risk of accidentsatidns, noise).

Environmental impacts may follow from emissionghe environment that may lead to pollution of
different compartments (e.g. air, water, soil, seght) and eventually to impacts on living
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organisms. Environmental impacts may also follownfr physical changes (e.g. temperature,
resource use, waste generation) which may affdutdia and lead to landscape impacts.

3.3.3.2 Data collection on emission and exposures

A considerable amount of data is collected forAh@ex XIV substance in the development of the
CSR (see Guidance on Information Requirements ahdm@al Safety Assessment) and for
possible alternatives in the analysis of alterretisee Guidance on the preparation of an
application for authorisation). This includes datathe emission, exposure and impacts. These are
key data for the analysis to be done in the SEAweler, these data might not fully reflect all
relevant emissions and impacts on heath and emagat) therefore further data collection may be
considered. For example, it is unlikely that theRC8r the analysis of alternatives will have
provided details of the numbers of workers or comsts exposed. However, in the CSR for the
Annex XIV substance there will be important infottoa on emissions and how they are controlled
as well as consideration of the conditions undeiclwtexposure occurs (such as in operating
conditions and exposure scenarios) and the enveahimto which releases occur.

Applicants will have considered in the scope of 8A and in other parts of the application the
number of sites where the applied for use(s) tal@ése. In some cases this may be at a single site
and therefore site-specific data can be gatherat whil allow a more accurate and specific
assessment to be made of emissions and controhissiens, as well as the exposures in terms of
the number of workers affected and details of tharenment into which releases occur.

The assessment of emissions and exposure fromatteus relevant supply chains (see Section
3.3.2.1) can be based on data on the processkglimguse of materials and inputs such as energy,
water and raw materials and outputs (via produatseanissions). Such data might be sourced from
manufacturers and other organisations involvedhie supply chains. If suitable data are not
available directly, it may be possible to use infation from the literature or databases, suchas th
outlined in the following box.

Examples of possible data sources on emissions axposure

Examples of the types of data sources that coulaskd in estimating emissions of and exposure to
the relevant environmental and health endpointsareut below. In practice, the data that will be
needed for each application will depend upon thexisip substances and technologies relevant to
that particular case.

* Emissions and exposure estimates developed for stitesstances under REACH (and other
legislative regimes in the EU and elsewhere).

* Emission scenario documents developed by the OER@Rv(oecd.org.

* US EPA exposure assessment tools and models (waga@goppt/exposurk/

» Reference documents on Best Available Techniqudsruhe IPPC regime (eippcb.jro.es

» Emission inventories, such as those for greenhgaseemissions or air pollutant emissions
(rod.eionet.europa.eu/index.hjml

* Emissions register for chemical substances, sutheaEuropean Pollutant Emissions Register
(www.eper.ec.europa.eu/eper/).
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» Statistics on e.g. specific energy consumptionuefd and industrial processes (e.g. DUKES in
the UK).

» Assessments of risks to human health and the emaeat through industrial accidents in
relevant supply chain stages (e.g. under the Sdvesgime).

» Life cycle assessment databases may provide averagsion data related to the impacts of
various materials and processes
(see e.g. as a starting polmtp://Ica.jrc.ec.europa.eu/Ilcainfohub/datasetAneq.

» Population data based on population censuses dsawehggregated data from Eurostat.
(http://epp.eurostat.ec.europaleu/

* Information about occupational distribution of werk from industrial statistics

* Environmental data on ecosystems from the Europdamvironmental Agency (
http://www.eea.europa.el/

3.3.3.3 Characterisation of changes in emissions and expass

At this stage, it should be possible to at leastvigie a qualitative description of the extent of
exposure that is likely to occur at relevant stageshe supply chains of interest. This should
include all of the health and environmental impabts are likely to be of significance. The data
sources detailed in the previous section may aflextain emissions and exposures to be quantified.
The extent to which this is done should depend uheroverall level of quantification that is likely
to be practicable and proportionate to demonsgadtie impacts.

It will be up to the applicant developing the apation for authorisation to determine the extent to
which the emissions and exposures are quantifieskelatation of the outcomes of this stage in a
tabular format including emissions/exposure forheealevant health/environmental issue at each
relevant supply chain stage may aid comprehension.

The characterisation of emissions, exposure andagispat this stage could be qualitative or
quantitative (or a mixture of the two). The procedwould be to start with qualitatively identifying
where there might be differences in emission betwde “applied for use” and “non-use”
scenarios. It might be possible to quantify thessions and this should be done if practicable as it
will be an important factor in determining signéitce of the impacts.

Key aspects to consider for emissions and exposuiees

* Duration — i.e. how long the emission/exposureslést. This should include consideration
of whether the exposure is continuous or intermitte

» Frequency —i.e. how often emission/exposure happen

» Population or compartment exposed — for humansettposed population may include
particular groups (some of which may need spedaasitleration e.g. young children or the
ill). The numbers of exposed may be estimated dalgh this information is not normally
reported in standard safety/risk assessments).tl@renvironment this should include
consideration of what environmental compartmenésexposed, the spatial distribution of
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chemicals and particularly vulnerable parts of éhgironment (sensitive species, protected
habitats, etc.).

* Exposure route: for human health this will detemnithe exposures of individuals;
analogously, the extent of exposure of environnmentganisms will depend on the
environmental compartment in which they live angittibehaviour (e.g. diet).

3.3.4 Changes in health and environmental impacts

3.3.4.1 Relating emissions/exposures to impacts

Having identified the difference in emissions axgasures, the possible impacts following from
the emissions/exposures should be identified.

The following should be taken into account:

» One type of emission can lead to different typesngfacts (some chemical substances may,
for example, cause cancer as well as impacts oatiaqorganisms; emissions of ammonia
can cause human health impacts through particolatéer formation, and also contribute to
euthrophication and acidification).

» Several types of emissions may contribute to thmesaype of impact (e.g. different
substances may lead to the same toxic response).

* Impacts can be described and subsequently quahtfiedifferent stages in the pathway
between causes and impacts (between emission amduaVl consequence in terms of e.g.
skin irritation, sickness or lost lives).

There might be great uncertainty with regard togbssible impacts and this should be reflected in
the description within the SEA. It may be that aagtion of impacts, such as e.g. contamination
of certain environment compartments, will be thetlibat can be achieved if it is considered that
the uncertainty related to estimating an impad. (@r human health sickness or death, and for the
environment extinction of certain populations orcw@nulation in particular species) is high.
Nevertheless, relating emissions/exposures to itapsiwould be attempted because the long-term
and wide reaching potential for impacts of AnneX/ubstances is the reason that such substances
require authorisation and it is the aim of the S®Ademonstrate that that the socio-economic
benefits of continued use outweigh these impacts.

The level of detail may also depend on how far ictpa&an actually be quantified. Identification
and description of impacts is therefore relatedthe activities outlined in Section 3.3.4.4 on
quantifying impacts.

Examples of the types of impacts that it may besiids to estimate are outlined in the following
box.
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Examples of types of impacts that it may be possiblto estimate
Human health

* morbidity or mortality through exposure to a togigdstance;

* morbidity or mortality due to different explosivharacteristics of the substance;

* morbidity through exposure to noise, vibration &didin; and

» other human health impacts (which should be sgetifi the SEA).
Environmental

* eco-toxic impacts (including accumulation) upons®bems/species/populations;

» euthrophication or acidification of water or soil;

* amount of waste generation; and

» other environmental impacts (e.g. on habitat, hi@sources supply, landscape).

The potential impacts will generally need to bdaHar assessed and, where possible, adequate and
proportionate, they should be described qualitbtjvguantitatively or as a mixture of the two. It
will be a matter of judgement for the applicantdatermining how far the assessment should
involve quantification and monetisation of impackbe overall aim should be to have gained, and
be able to communicate, an understanding of (&eed for’) the significance of the impacts.

3.3.4.2 Data on impacts assessment

Understanding the likely impacts from each exposequires expertise in toxicology and eco-
toxicology and in other health and environmentapacts. As with other parts of the SEA,

depending on the case in question, it is likelyp¢oappropriate to consult with relevant experts in
the fields concerned.

See the Guidance on Information Requirements areimi@lal Safety Assessment in relation to
assessment of toxic risks from substances.

In cases where several emissions not related tm)-(egicity have been identified, Life Cycle
Impact Assessment (LCIA) methodologies may be aefdptdo get an idea of the likely resulting
impacts. See for exampldttp://Ict.jrc.ec.europa.eu/assessment/partnfns links to some
organisations providing such methodologies. Thesthalds may also be used for the further
guantification of impacts (described below). Sesm dbuidance on the preparation of an application
for authorisation for determining the ‘non-toxicsks of alternatives.
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3.3.4.3 Qualitative assessment of impacts

Toxic impacts to human health

When a quantitative measure of impacts is not Iasiqualitative criteria can be used to
characterise impacts.

The human health and physical impacts can be cesised by means of criteria of potency
(hazard) and exposure. For example, it may be Iplest come to a qualitative description of the
likely impacts by considering the following criterfin practice, other criteria may be appropriate):

a) the potency of intrinsic properties of concern eareffect-level or other indicators of dose-
response (median or other percent effects levadsjency could also be indicated
descriptively (e.g. mild, moderate or severe);

b) the potential for effects to be transferred to fetgenerations (i.e. for mutagens and
reprotoxins);

c) severity of the effect (i.e. the type of effect anblether it can lead to morbidity and/or
mortality) for example skin irritation would, anandividual level, be considered less
severe than asthma and both considered less sba@reancer;

d) exposure characteristics, including which poputai@re exposed (workers, consumers,
man via environment), number of exposed and to velx&nt/level (concentration/dose),
how often (frequency) and for how long (duratioffis could also consider the likelihood
of failure of risk management measures (differeerfgrmance, likelihood of non-
application).

In cases where a risk characterisation ratio has lestimated as part of a safety/risk assessment,
the value can be used as an indicator of whetheeetiposure exceeds a derived or predicted no-
effect level. The potency of the intrinsic propesf concern (criterion a) will be expressed by the
no-effect level used to calculate the risk chargaéon ratio. The ratio should not be used as the
only criterion, because it does not include infdiiora about the severity of effects (which is
important when comparing two or more substanced)tla@ exposed populations. Furthermore, the
guantitative interpretation of the risk charactaiisn ratio is only possible if the dose-response
curve is defined. Note that it will not be possitdedo this for the Annex XIV substance if it is a
non-threshold CMR or PBT/vPVB.

Qualitative conclusions can then be drawn as to ¢kpected severity and extent of the
impacts. This exercise would be repeated for ealevant exposure situation and end-point.

Health impacts caused by physicochemical propestiglsother physical forces

It will generally only be possible to describe inadjtative terms the impacts caused by the
physicochemical properties associated with a suobstaand physical forces associated with
alternative technologies. To the extent possile types of impacts should be described, including
increased/decreased likelihood of e.g. flammalbditplosion, vibration/noise and the associated
numbers of workers/consumers affected in a padicwhy. This may already have been done to a
large extent in previous steps.

Environmental impacts

Similar criteria as for human health can be useddéscribe the expected impacts on the
environment. In general terms, eco-toxicologicatl anvironmental impacts are more usually
characterised by means of criteria of magnitude sagiificance, where magnitude is the intensity
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of the potential effect and significance indicatd® foreseeable damages of the receptor
(population, community, ecosystem, and naturaluess). Examples of criteria that may be used
include the following:

» frequency of impact;

e duration (will the impact be temporary or permané&otv long will it last);

* extent, e.g. the percentage of a habitat that redgdi, geographical scale of exposure;
» sensitivity/vulnerability of the receptor affected,;

» resilience of the receptor affected; and

» ecological, economic or cultural relevance of tih@acted receptor.

At this stage, it may be possible to describe ikelyf magnitude and extent of the expected

environmental impacts, not forgetting that — asl@xed previously — the presence or accumulation
of the Annex XIV substance in an ecosystem may la¢soonsidered to be an impact. For example,
this may include, for each relevant endpoint, a&dpson of the types of ecosystems (or organisms)
likely to be affected, how widespread the impacts likely to be and what the effect on those

ecosystems will be.

In order to aid presentation, it may be approptiateank the magnitude and significance of impacts
(e.g. as high, medium or low), according to seedd, provided that these are set out transparentl
and the decision-making processes can be followed.

3.3.4.4 Quantitative assessment of impacts
Overview

It is important to attempt to quantify the humaraltie and environmental impacts to the extent
possible, practicable and proportionate. The mbee health and environmental impacts can be
quantified, the more solid the case can be mad#h&application for authorisation. One should not
forget to take into account and document uncestaglated to the quantification.

N.B. It is vital that greater weight is not given b quantitative data in the overall assessment
simply because quantification has been possible far particular impact. There may be other
impacts of significantly greater importance that canot be readily quantified for reasons of
data availability or uncertainty.

Human health toxic impacts

In order to quantitatively analyse the total healftipacts, the applicant needs to have predictive
estimates of exposed population (e.g. number cdgues) and consider the type of severity of the
health impairment that is likely to occur (e.g.témms of reduction in life expectancy or degree of
health impairment). Such data are not normally megbas part of chemical safety assessments.
Therefore, it is highly recommended that such dagacollected — to the extent possible — as early
as possible and reported in the SEA accompanyma@iplication for authorisation.

In order to be able to quantify the impacts upoman health, a number of types of data are likely
to be needed:
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* Quantitative estimates of the relationship betwiedividual exposure and the incidence of
a defined health effect (e.g. skin irritation, reafory illnesses, cancer) and derivation of a
probability of that effect being manifested (i.ed@se-response relationship);

* Assessment of exposure, including e.g. the frequand duration of exposure, the rate of
uptake of the substance by the relevant route {ehglation, oral, dermal) in order to be
able to estimate and average dose or a range e$dos

* A measure of actual impact of the health effecg.(@umbers of life years lost due to
contracting cancer);

* An estimate of the total population exposed (angassible the distribution of exposure
within that population).

Figure 15 provides an illustration of how these types ofadedbuld be used to quantify the risks
associated with cancer from the exposure to a hashold carcinogen released from a consumer
(or other) product and to which a defined populai® exposed. The specifics of the example are
not important (e.g. it is recognised that carcimsgghould be prohibited from use in such consumer
products) and the figure is only intended to iltast a possible process for quantifying impacts.
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Figure 15
carcinogen

Estimate of damage costs caus

lllustration of quantification of health impacts fconsumer exposure to a

d by exposure to a non-threshold carcinogen used

e
in treating wood products that are used by consumers

Toxicological testing in rodents: linear relationship
between exposure to substance and lifetime cancer
incidence:

Relationship assumed to apply to humans

Probability of cancer per individual =
0.0001 per ng/kg bw/day

Exposure assessment developed for consumer
exposure to substance:

1) Frequency and duration of exposure
2) Rate of uptake
3) Calculation of dose per individual

Estimated dose for typical/average individual exposed
to the substance :
20 ng/kg bw/day

Lifetime cancer risk for typical/average worker
exposed to substance :
0.002
(1 in 500 over lifetime for exposed population)

Estimated 100,000 million people exposed in this way
on awverage in the EU
(average 10 years exposure)

Estimated on average 8 years life lost due to cancer
incidence

Estimated life years lost due to this exposure =
1,600 life years lost

Annual life years lost due to this exposure =
160 life years lost per year

Valuation

Environmental impacts

Environmental impacts could involve ecosystem intpag@ncluding toxicological effects on
ecosystem structure and function) and impactsrédrced quality of soil, air and water (e.g. for
drinking or recreation) influencing human use @<é resources.

In the case of impacts on ecosystems, the anatyaisinvolve the quantification of the damage
from the level of populations to the full ecosystiwvel. How to quantify these impacts, especially
at ecological community and ecosystem level, bamedbserved effects on some species is a
challenge that is not supported by any establisicgghtific method so far, but operational methods
might be developed in the future.
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Alternatively, the assessment can be focused orintpact on particular populations or species,
based on their sensitivity or economic or cultssatibolic value. The impacts on these species can
possibly later be valuated (see section 3.3.5)taacdutcome can be regarded as a quantitative or
semi-quantitative assessment, depending on whitbempact on those species is representative of
the overall impact on the environment.

The feasibility of a (semi)quantitative impact assaent is normally higher where applied to a local
environment, e.g. to a specific industry site.

Based on the extensive work carried out under thievéntion on Long-range Transboundary Air
Pollution of the UNECE, the European Commissionliadpin its Thematic Strategy on Air
Pollution, the latest scientific findings of thetimal levels and loads of acidifying and eutropityi
substances, as well as the effects of ozone orystemss!l. Furthermore several activities have
focused on identifying the impacts of heavy metaisthe environmePt Thus, a lot of existing
knowledge can be used concerning the impacts efhses of heavy metals, ammonia, volatile
organic compounds, NOx and S the environment.

Other useful methodological references for the iappbn of (semi)quantitative environmental
impact assessment can be found in the assessmeuitesitial accidental releases of dangerous
substances for Seveso Direct#€003/105/EC) sites.

3.3.5 Valuation of impacts

3.3.5.1 How and what to value

The valuation of human health impacts is basedhenptediction of the total health damage, i.e.
number of persons that might be affected by a icetiaalth effect, ranging from morbidity to
mortality. Depending on the extent to which suchrgification has been carried out (see previous
section) it may be possible to aggregate the hemitpacts. Two possible methodological
approaches can be used.

One possibility is to use weights based on disgbor quality adjusted life years (DALY or
QALY), in order to aggregate health impacts. ApgirrB1 gives further information on how this
could be carried out. With DALYs and QALYs it isgsible to carry out cost-effectiveness analysis
as the benefits are in the units of “years” andwsthe units of “euros”.

A second method is to use the willingness-to-paiyneges (WTP) of people for reducing the risk of
dying or avoiding illness. Such values have bedimesed both in the EU and other parts of the
world. For instance, the most recent estimate asate EU- level for the value of gaining a “life
year” was €55,800 (in 2003 prices). The examplewedhows how such a value can be applied.

21 For details see, e.g. the Coordination Centré&ftects available atttp://www.mnp.nl/cce/

22 For details, see e.g. the integrated assessmeteafy metal releases in Europe (ESPREME) available
http://espreme.ier.uni-stuttgart.de/

23 gee http://ec.europa.eu/environment/seveso/index.htm
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EXAMPLE: How to apply a value of life year

Continuing with the example of Figudb, using the value of life year in Appendix B.1.2/9
possible to estimate the benefit of reduced exmodarthe carcinogenic substance, with the
assumption that the alternatives do not have sumpepties. Given that the benefit of not using the
substance would be 160 life years per year anchdivat the value of the life year is €55,800, the
monetised value of the benefit would be €8.9 millger year. This could be compared against the
costs of the non-use scenario in a cost-benefiysisa

Changes in healthcare costs (hospital costs, nmedieitc.) and changes in production due to sick-
leave are means of valuing the impacts of imprdvealth. This has been the basis for estimating
the value of avoiding a “minor restricted activitgy” at €41/day (in 2003 prices). Appendix B.1.2
gives more details; including values for reducihg emissions of main air pollutants. Such values
are likely to be helpful when different kinds ofatié end-points are valued.

It is possible to value the external effects ofmllutants, which will mainly be caused by burning
of fossil fuels. For example, for particular aiflptants, the European Commission — as part of the
Clean Air for Europe programme — has estimated/éihee of the impacts for releasing one tonne of
PM, s (particulate matter with a diameter smaller thah |2m), NH;, SG, NO; and VOCs in
different Member States. Concerning the valuatibthe impacts of greenhouse gases, the current
or predicted market price of G@being about €20/tCOat the time of writing) is likely to be a
helpful source to value the changes in greenhoasemissions. Such reference values can also be
found from other sources. These are likely to dpfbkin undertaking a quantitative analysis of air
pollution or externalities of energy productioneS¥ppendix B.1.2 for further details.

Ecosystem services contribute to economic welfgrddy instance, the generation of income (e.qg.
crops, fisheries) or wellbeing (recreational valaesl non-use values, e.g. existence values) and
through the prevention of damages resulting incést society (e.g. water regulation, erosion
control). Therefore, for environmental impacts, ttests and benefits could be described as the
value of changes in the services provided to spbigthe natural environment.

Valuation of impacts should be carried out whenspms and proportionate. Valuation helps in
making the comparison between different types gdaots easier by giving an indication of the
magnitude of the impacts in a form that allows Hikelike comparison. As with the analysis of

other impacts, the valuation of impacts has variassociated uncertainties. Therefore, the
assumptions and sources of the values need baeadpmnsparently.

If there are no values that can be used, it isiplesso undertake a specific valuation study. It
should be noted that such studies require multihdlimary expertise and are usually resource
intensive.

However, there are many techniques that can beeappd valuate environment degradation in
more general terms and the reduction of environatesgrvices. The example below includes
several applications of such approaches.

EXAMPLE: Valuation of environmental and health impacts

Some examples of assessing environmental impasu#tirey in monetary appraisal can be found in
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a study conducted for the European Commission aimg\penefits of REACH on the environment.

The benefits have been calculated by three diffeapproaches: via the willingness-to-pay (WTP)
for avoiding the environmental damage, via an ifieation of costs caused by environmental

damages, and via an estimation of the current ¢batscould be avoided if the release of chemical
substances were better controlled (e.g. less ex@edsnking water purification).

Among those three approaches, the damage fungiimach was applied based on case studies of
selected substances (already restricted in the Bdjle the value of the overall benefit of REACH
presented in this study is subject to significanteartainties due to certain assumptions and
extrapolations, and while different approaches alo be applied, the substance-specific case
studies can give some indications for an appra$atnvironmental benefits in the context of
REACH SEA.

The extracts of the case studies are presented bdlbe detailed calculations can be found in the
above-mentioned report, referenced at the fodtisfexample.

1,2,4-trichlorobenzene in drinking water

An EU risk assessment has been conducted for trjetderobenzene (1,2,4-TCB) and in particular
the contamination of drinking water was considerdtlis estimated that 1.3 million people are
exposed to concentrations in drinking water exaepdhe WHO-limit of 20ug/l, which is
estimated to result in 582 cancer incidents per yethe EU-25. The WTP to avoid a cancer case
is €400,000 per non-fatal case and €1 million pé&lfcase. It was not known whether the incidents
caused by 1,2,4-TCB would be fatal or non-fataljolvimeant that the incidents correspond to a
cost in the range €98 to €582 million per year.udthe monetised benefit of not using 1,2,4-TBC
were estimated to be in this range. The costadnihg the drinking water is estimated to be €14-
89 million per year.

Nonylphenol in sewage sludge

Nonylphenol may accumulate in sewage sludge ineanations higher than a limit value which is
set for protection of the soil environment at faamds. It is estimated that between 1.1 and 9.1
million tonnes (dry weight) of sewage sludge camanonylphenol in concentrations exceeding the
limit causing it to be unsuitable for use as ailfeer on agricultural land. Therefore, the sludge
often incinerated and, in addition, other fertitibas to be supplied to farmlands. The total cbst
these alternative controls is estimated to be €2899 million per year.

Tetrachloroethylene in ground water

Tetrachloroethylene (PER) is classified as caremag category 3 and intake of drinking water
with a concentration of g/l causes an extra lifetime cancer risk of 1.% million. It is estimated
that 0.8% of drinking water is contaminated in camications exceeding 1@/l, but it is not known
what percentage exceedsu@/l. However, it is estimated that 3.6 million pé® in the EU-25
would be exposed to PER in concentrations exceeding/| and, assuming a linear dose-response
relationship, this would on average result in Ox8a cancer incidents per year. The cost is
estimated to €0.3-0.8 million per year for non-fg€400,000) and fatal (€1 million) incidents,
respectively.

Polychlorinated biphenyls (PBC) in fish

PCB levels are still elevated in the environmend am particular in biota despite the ban on
manufacture of PCBs more than 20 years ago. Cdnatems in fish are so high that the number of
cancer incidents is estimated to be 194-583 peripethe EU-25. As no information is available
on whether these cancer cases would be fatal ofatah the cost is given as a range at €78-583
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million per year.

The full study and case studies can be found on:
http://ec.europa.eu/environment/chemicals/reackfpacind/docs/impact_on_environment_report. pdf

3.3.5.2 Data collection

In many cases the applicant may not have enoughniration i) on the values themselves and ii) on
quantification of the environmental impacts. Ladksach information hampers the possibility to
monetize environmental impacts. However, there texéduation studies containing values of
ecosystem services. These can be used with a teehoalled “benefit transfer”. In this technique,
values of an environmental asset can be transfdroed an existing study to a similar context.
Thus, the value of benefit can be derived. Foraimsg, the Environmental Valuation Reference
Inventory (EVRI) database of valuation studidsttd://www.evri.ec.gc.ca contains detailed
information on environmental valuation studiesppatily from North America but with about 460
studies from Europe. In addition, market-based ouagh describing straightforward commercial
and financial gains and losses, such as lost ptivityqe.g. crop production) or additional costs t
recreation and leisure, could be used in this cant&ppendix B.1 gives further details on data
sources.

3.3.6 Reporting the results

It is most likely that the results of the assessnoérchanges in health and environmental impacts
will not be one aggregate number but rather a maxtof qualitative, semi-quantitative and
guantitative information.

It is therefore recommended that the reportindnefdutcome of the assessment of the human health
and environmental impacts should always compris@raprehensive narrative description aif
foreseen changes in impacts including:

« The human health and environmental endpoints baiifigcted both qualitatively and
guantitatively;

» The possible unit values used for monetising emwrental and human health impacts (e.g.
the value of life year) and the estimate total gal(e.g. number of life years lost multiplied
by value of life year);

» The significance of the impacts;

* The certainty and confidence in the description passible quantification of the impacts;
and

» All relevant assumptions/decisions and estimateckrainties relating to what has been
included (measurements, data sources, etc.).

3.4 Economic impacts

Economic impacts are concerned with costs or sawegnparing the “non-use” scenarios with the
“applied for use” scenario. Economic impacts cosgiihe net costs to manufacturers, importers,
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downstream users, distributors, consumers and tgoagea whole. “Net costs” should take into
account both additional costs to actors if an aughtion is not granted and possible cost savings
caused by the transfer to alternatives.

Economic impacts include, for example:

» Cost of new equipment or production process necgssaomply if the authorisation is not
granted or ceasing use of equipment/facilities tgefioe end of their intended life:

* Operation and maintenance costs (labour costsggrests etc);

» Cost differences between different substancesadéferent production costs and purchase
prices of the substances;

» Cost differences due to differences between thestwemarios (due to reduced or improved
efficiency for example)

» Changes in transport costs; and
» Design, monitoring, training and regulatory costs.

Appendix | gives practical information and furttggridance on how to calculate compliance costs
in the application for authorisation. This annexalso helpful when the economic feasibility is
assessed in the analysis of alternatives (seeoseBi8How to determine economic feasibility of
alternatives in the Guidance on the preparatiomofapplication for authorisation

In much literature, e.g. the EU guidelines for ImipaAssessment (available via:
http://ec.europa.eu/governance/impact/index_er).hamdistinction is made between economic,
environmental and social impacts, where health @tgpaare covered usually under either
“environmental” or "social" impacts. Here, humaralie impacts are covered separately as part of
human health and environmental impacts. The EU tmnpasessment guidelines also consider
costs that arise from environmental or human haalffacts as part of environmental and human
health category. It means that economic impactganearily impacts on business and consumers.
This guidance follows the same approach.

Economic efficiency and equity

Economic analysis makes a distinction betweenieffy and equity. Efficiency relates to the most
efficient use of scarce resources. For instancesiiig a potential alternative technology requires
more labour or energy input and therefore incregsesluction costs, this is considered as a
negative impact. This is because the overall efficy of society to produce the same amount of
goods and services is reduced. On the other hfadgiven new technology requires less labour
input it is a benefit to society as there wouldrésources freed for a different use. In this ctse,
overall efficiency (also called productivity) inages.

Full utilisation of all factors of production (labg capital, etc.) is often assumed in cost-benefit
analysis. So if the “non-use” scenario resultsniore capital and labour being used, then these
additional scarce resources can not be used ffarelift uses. In economics these costs are called
“opportunity costs” and refer to the costs of theri-use” scenario to society. If there are a fot o
free resources (e.g. a lot of unemployment) theodppity costs would be low. In a full
employment situation the opportunity cost would &gtlhe market rate of labour costs. As it is
difficult to measure the effect of unemploymentreal labour costs, market-based labour costs are
usually used in economic analysis.
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The equity rationale relates to the distributioingbacts of a scenario. If certain groups are affgct
by increased unemployment, this is seen as a wegdistributional impact, even if employment is
offset (to some degree) elsewhere. However, thistson is less evident when the overall level of
employment in society increases but there is atikduction of employment for some sections of
society (e.g. a reduction in demand for a partictype of worker skill/loccupation). These issues
are usually dealt by under the heading social ingp@ee Section 3.5).

In all cases, it is important to state the assuongtithat are being used for the assessment and the
conclusions that are drawn. In summary, econompacts can be assessed based on:

» Efficiency: Changes in resource use (equal to chamg the use of production factors such as
raw material, energy, labour or capital);

» Equity: Distribution of economic impacts on diffatendustries or social groups.

The efficiency rationale is covered in this sectidhe distributional aspects should be integrated
into the assessment with a clear identificatiomwbd will be affected by the impact (see section 4.2
for more information).

3.4.1 Distinction between private costs and social co$ts

In any assessment, an important distinction is nteteen costs to the private sector (often called
“private costs”) and costs to society as a whofeefocalled “social costs”). In order to compare
the “applied for use” scenario with the “non-useésario, it is necessary to know the costs to
society as a whole under each scenario. ParteobtRrall cost of a scenario is made up of private
costs but only part of these costs is used in tbe@mic analysis that is concerned with the solcieta
point of view.

There are also situations where the social costkldme higher than the private costs leading to an
upwards adjustment of estimates based on privatis.cbhe prices of exhaustible resources do not
always reflect the long term scarcity of the reseurln such situations, the price should be
increased in order to reflect that the resourcaods-renewable. It is generally a case by case
judgement as to whether there are any changesnisuomption of a non-renewable resource that
need to be taken into account beyond what is tteftein the existing market price of that resource.

Private costs are the costs incurred by the idedti&ctors in relevant supply chains. Economic
analysis needs to strip out any parts of the peivatst from these companies which are actually
‘transfers’ from one section of the economy to &eat The reason is that such costs are not
additional for society as a whole. These includgt fof all taxes and subsidies. Transfer payments
or ‘transfers’ refers to the transfer of value betw sections of society. They do not represent an
overall cost to society, simply a redistributionvaue (notwithstanding the equity issues described
above). Significant transfer payments should beusised when considering the distributional
impacts (see section 4.2).

If any cost element in either scenario is partliddar through a subsidy the costs to society af th
subsidy need to be included in the analysis — ¢lvengh the subsidy does not represent a cost to
the private sector.

24 private costs are also referred to as financisiscohile social costs are referred to as econonsts.
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If costs include taxes, these should be removed.r&hson for this is that taxes represent a transfe
from those paying the tax to those who receivetdixerevenues. Taxes overstate the costs of the
measure to society as a whole (by the amount ofath@aid). Value added taxes and excise duties
are examples of taxes that can be relatively eaggrove from the analysis. However, labour
taxes and indirect business taxes (such as soetalrisy charges) are less straightforward. In
instances where it has not been possible to rerexes (or deemed not appropriate to do so) this
should be documented in the SEA report whetheistimate includes specific taxes or not.

There is an important special case regarding taxés tax is charged to cover the damage of an
environmental or another externality (e.g. a ldhdéx) the tax is not a transfer, but rather a
reflection of (or attempt to reflect) the true cosf the resource to society. Such taxes should be
included, but should not be double-counted whetyaimg environmental impacts.

The issue of adjusting the private costs correctorgtransfer payments is most relevant if the

assessment of costs is based on reported accoutatiag If the costs of a measure are calculated
from scratch based on estimations of capital casts operational costs, there will not be any

transfer payment included and no adjustment withéeded.

As general guidance the following recommendatiors made when carrying out economic
analysis: 1) avoid using costs that include taxas$ subsidies, and 2) state clearly what kinds of
costs have been included (e.g. what taxes anddebsnay be included in the costs).

3.4.2  Step 3.1 Identifying economic impacts

A practical way of identifying and screening impat to use checklists. The checklist presented in
Appendix G (Initial checklist) includes questiongh as:

» Are there any significant changes to operatingssost

» Are there any significant changes to investmentscesg. costs to avoid risks to human health
such as waste and waste water handling)?

» Are there likely to be any significant changesdmanistration costs?

The checklists set out in this guidance providenfos to the types of effects that could be
considered. They can also be used to documenitigsis and can be included in the reporting of
the SEA to show that all relevant impacts have lmessidered.

The following set of specific examples of investmeperational and maintenance costs or savings
cover some of the more important economic impdysconsidering each type in consultation with
the supply chain the most important economic ingaah be identified.

If a “non-use” scenario would imply that a cert@onsumer good is no longer provided by the
supply chain in question or the quality has changieel consumers might face additional costs or
they might incur a loss of welfare. In some cabesd is direct financial effect, for example lower
energy efficiency increasing the consumer’'s expengliion energy, the additional costs to the
consumers can be estimated similar to changes ematignal costs for industries. If there is loss of
welfare when one consumer good replaced by andkt®eieconomic impact could be a loss of
welfare. This will have to be estimated by assessire willingness to pay both for the consumer
good that is no longer available and for the madstly substitute. It is a specialist analysis to
undertake such valuation; see Appendix C that deduguidance on relevant valuation techniques.
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Different types of costs and savings
Examples of investment costs
0 Change in innovation and research & developmesiisco
0 Change in performance testing costs
0 Change in property rights costs
O Change in equipment costs
O Change in modification costs
0 Change in decommissioning costs
O Equipment down-time costs

0 Change in value of production equipment (machibagdings etc as a result of the “non-use”
scenario)

Types of operating costs or savings
Energy costs

O Change in electricity costs

0 Change in fuel costs

Materials and services costs:

0 Change in transportation costs

0 Change in storage and distribution costs

0 Change in replacement part costs

0 Change in auxiliary costs, such as chemicals,wate

O Change in environmental service costs, such ageveatment and disposal services
Labour costs:

0 Change in operating costs, supervisory costs aidtenance staff costs

0 Change in training costs of the above staff.

Maintenance costs

0 Change in sampling, testing and monitoring costs
0 Change in insurance premium costs
0 Change in marketing costs, license fees and otigelatory compliance activities

0 Change in other general overhead costs (e.g. @stnaiton)

Appendix B.2 includes more details on differentayf costs.
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What about costs in other supply chains?

If a downstream user is assumed to change to amative technology as a response in the “non-
use” scenario, the difference in production cossmieasured from the perspective of the
downstream user. The supplier of the alternaticlérielogy will have an income from selling this
technology, whilst the previous supplier has a lmssevenue. The costs for each supplier represent
an important distributional effect, but there ismet cost from the perspective of society (assuming
all other factors remain the same e.g. customershgasame price, product quality is the same) but
just a redistribution of income.

However, the response of the supply chain in then“nse” scenario may result in certain

companies in the original supply chain having rafgvresources that become redundant (e.qg.
capital — such as equipment and labour — skillseaetrience) and thus a proportion of the original
investment will not be recoverable. This will ehtacost to the original supply chain, even if the

income from the supply of the alternative balanoas the income foregone by the ban of the

original substance. It might be necessary to corssydpliers in order to obtain an estimate of the
price of the alternative technology. Thereforesitadvisable to consider and report both the net
economic costs to society and also the distribati@ffects to different actors in all the relevant

supply chains.

It is normally assumed in economic analysis of tigjge that changes in the activity within one
sector will not affect prices throughout the ecogoi@o if the downstream user in a “non-use”
scenario purchases an alternative substance/tegyadl is assumed that it does so at the “normal”
market price. Generally, it can therefore be assutinat the changes in the supply chain in question
will not affect prices of any inputs (e.g. raw m&ts) and it will therefore not result in eitheysts

or savings in other supply chaths

Appendix | gives practical information and furttgaridance on how to calculate compliance costs
in the application for authorisation.

Presenting the identified economic impacts

The results of the identification of economic imggacan be presented in a table that describes the
possible economic impacts through the supply clamid by “non-use” scenario (the difference
between each “non-use” scenario and the “appliedige” scenario). Where presenting the results
in the form of tables, the data included shouldsbeported by appropriate documentation of
analysis and conclusions.

The example in Table 5 is just for illustrationfaiw impacts are identified and described. It rslate
to the example in Table 3.

25 This assumption will need to be tested on a cgseabe basis, as in some instances changes in danmm@naffect
other supply chains. For example, if refused aushtion leads to the use of an alternative substand the additional
demand for the alternative substance can not Isfiedtthrough additional supply, higher pricestioe alternative may
have impacts on the current users of that alteradg.g. they can not afford the higher price aedse making their
product). It is also possible for there to be aréase in the price of the alternative as extra dehmaakes it viable for
manufacturers to take advantage of “economies a&s¢e.g. cost savings of mass production, bulicpases of raw
materials, etc). However in most cost benefitysis the assumption of normal market price is l&dvassumption.

77



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

Table 5 Example of presentation for identificabn of economic impacts
o Scenario 1: Scenario 2:
Supply Description of the Relocation (outside the EU) Use of another end-product
- “applied for use”
chain scenario Impacts outside of Impacts
Impacts in the EU P the EU Impacts in the EU outside of the
EU
Uses which do not require adrisation
Suppliers of raw Possible distributional
. pp . Possible distribution| Possible distribution| impacts (some supplierf
Suppliers ‘material and effect from lower | effect from increased  will see reduced No change
intermediates operational income § operational income | operating income whilg
other will see an increasg)
. Decreased operating
Decreased operating A
. income (distrib-utional . income for the .
Manufacturing of x effect): pos-sible costs Increased operating)] manufacturers and im-
M/126 tonnes/year of P income for non-EU | porters of substance A (jf
due to low reuse valug No change
substance A of capital assets for EU manufacturers of they do‘not make.the
Manufact-urers of substance A alternative); possible
substance A: costs due to low reuse
’ value of capital assets
Article Use q units of article Additional costs of
assembler| P1to produce g2 No change substituting P1 with Pxtb g change
units of article P2 produce article P2
Article Prod p Increased operating
assembler roduces Fx No change income due to sales of fx No change
Use g2 units of P2 tp
Article produce article P3 No ch
assembler| which is a consume No change 0 change
good
Uses which require authorisatn
Decreased operating .
Use y kg of . ] ibl Increased operatin Decreased operating Increased
DU 1 substance A in | M€CME; POSSIDIE COSIS P 9 income; possible costs  operating
due to low reuse value income for non-EU i
formulation F1 DU due to low reuse value of income for
of capital assets capital assets non-EU DU
Use z kg of F1 to | Decreased operating Increased operatin Decreased operating Increased
DU 2 produce v kg of | income; possible costs income for npon-EUg income; possible costsl  operating
formulation F2 due to low reuse value DU due to low reuse value of income for
of capital assets capital assets non-EU DU
Use w kg of F2 as
coating to provide .
lon Iigf’e tirze for Additional costs of Decreased operatin Increased
DU 3 (end 9 importing the Not applicable (end | . i P 9 ;
component C1 of | com C1. which d to belin/"cOMe; possible costs|  operating
user) ‘ ) ponent C1, which users assumed to be|in, .
article PLinthe |may (partly) be passef EU) ue to Iov_v reuse value of income for
manufacturing of g on capital assets non-EU DU
units of article P1

26 please note that the M/I may/should sometimesyaplan authorisation for uses for which the sabse is placed

on the market. See further explanations in Table 1.
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In the example shown in Table 5, the M/I and sorhéawnstream users will lose part of their
business (decreased operating income) as the AXhesubstance will no longer be used and the
alternatives involve supply from other supply clsaifherefore in this example the supply chain for
the alternative will gain most from a refused auetion. The occurrence of costs and benefits in
and outside the EU should be presented separately.

The relevant costs are related to lower or nosatilon of the production factors previously used fo
the production of the substance or the formulatiwhsre the substance was a key component. If
any employees become unemployed as a result ofutewme of the application it is a cost for
society. This aspect is covered under social ingpathe economic impact for the businesses
concerned will relate to the use of their productiacilities. The relevant costs to include in the
SEA are the losses in asset value estimated gee¢kimus value minus the value in best alternative
use.

3.4.3 Step 3.2 - Data collection

The analysis of economic impacts is best achieyeasing estimates for specific types of costs and
benefits. Appendix B2 provides a non-exhaustiviedisnformation that may be relevant to collect

and analyse further. The information on economipauots should be collected in consultation with
relevant supply chain actors and possibly tradecasons. When confidential data is a particularly
important issue, the use of independent partiesddoe used to facilitate the data collection and
analysis process by ensuring the confidentialitynéérmation provided by actors in the supply

chain. Table 6 lists types of information requitgdeconomic impacts for a typical SEA.
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Table 6 Types of information required on economic iktgdor a typical SEA

Types of information to gather for a typical authorisation SEA

Why is it important to gather this

information?

About the Number of companies along the supply chain As reference information for
industry understanding the supply
affected Ic?:r?l ;li]rir;g\//iﬁ:jiggiggnploymem for affected chain (may not always be

P needed)
Economic Cost difference of using a potential unsuitable To understand the direct cogt
effects of alternative (substance or technology) implication of refusal of the
difference compared to the Annex XIV substance authorisation for the supply
between Cost diff . f rel . f chain
sapplied for ost difference in case of relocation o

use” and “non-

production (costs of establishing production

These could help determine

facilities, transport costs, etc.) the scale/severity of the

use” scenarios o
economic impacts

» Cost difference in the case of purchasing the

product containing the substance e Scale of employment

» Cost differences in case of change in quality
difference in end-product (e.g. end product
less energy efficient)

* Loss in asset value based on best alternative
use of production facilities that become
redundant in a “non-use” scenario

Economic .
importance of
the substance

To understand the
distributional impacts along
the supply chain and to the
end customer if this
substance is no longer
available

The share of turnover related to the applied
for use(s) for each company in the supply
chain

* Value added by end product and in
intermediate steps

What are the .
costs to

Lifetime of the end product e Cost implications and

. Market price distributional impacts to

downstream downstream users and the
users and end - Detalils of any loss of function and costs of end product consumers.
consumers searching for alternatives

3.4.4 Step 3.3 - Assessing economic impacts

Following the principle of the SEA as an iteratpn@cess, the assessment of the economic impacts
starts with a qualitative description. Having idBetl the main impacts, a qualitative assessment
would identify and describe the most important edats.

Further quantification can be achieved based onddia collected from the supply chain or
suppliers of possible alternatives.

The key economic impact data such as the additioasi of using alternatives or the possible
relocation of production will have to come from thgpply chain supported by data from suppliers.
If a company has not considered the costs of uamglternative or the possible relocation of
production, expert judgement or other assumptioag be required.

Estimates of the implications of using alternatstébstances or technologies or of relocation of
production will generally be based on either prasicexperience or knowledge of technical
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requirements building on engineering designs. Eimmale behind decisions, expert judgements,
and assumptions should always be documented iBE#ereport.

A systematic approach to identification and assessnt of economic impacts should avoid
costs and benefits being counted more than once.

The estimation of economic impacts should focugh@nadditional costs and benefits rather than
absolute values (see Section 3.2.2) such as theasdd resources required to produce a good or
service. If the additional costs incurred by atoam the supply chain can be passed on down the
supply chain then there is only a cost to the aatothe supply chain who cannot pass those
increased costs on (either in full or partly). Tddditional costs might ultimately be borne by the

final consumer. It will be important for decisionakers to understand how the authorisation

application outcome will affect different sectionfssociety (see section 3.2.4 for further details).

Table 7 is an example of a helpful and transpaset to record the economic cost impacts and to
demonstrate how they are distributed along thevasliesupply chains.

Table 7 Additional annual costs or savings of "non-usenario vs "applied for use"
scenario by supply chain in a given year

Supply chain stage Additional costs/cost Cost/savings Accumulated Costs or
savings (incurred by own passed on costs/savings savings
activity) financed by
this stage of
the supply
chain
Manufacturer/importer 0 0 0 0
Downstream user 1 Additional an.n.ual costs No costs passed or] €0.15 millior €0.15 milliop
€0.15 million
Downstream user 2 Additional an_n_ual costs No costs passed on €0.60 million €0.45 milliop
€0.45 million
Article manufacturer 1 Additional af".‘”a' costs All passed on €3.1 million 0
€2.5 million
Article manufacturer 2 All passed on €3.1 million 0
Consumer 0 €3.1 million €2.5 million
Totals supply chain €3.1 million €3.1milion | €3.1 million
costs/savings

The total costs increases of additional resourgeirements should be distributed throughout the
supply chain according to who bears the costs. fo@ supply chain costs/savings (second
column) and the total costs/savings financed shbelthe same.

Appendix | gives further practical information oaw compliance costs can be analysed and
synthesised in the application for authorisation.
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3.4.5 Outcome of assessment of economic impacts

Having assessed the economic impacts the applioattiird party) should document the individual
cost elements that have been identified and aske®able 7 is an example of how the economic
impacts can be summarised. When each individuahaiis reported in the SEA report it may be
useful to consider including: an estimate or dgsiom of the impact, any key assumptions used,
any uncertainties surrounding the estimate andd#ia sources used to derive the estimate. To
improve the readability of the SEA report, someto information might need to be reported in
separate tables or within an appendix.

3.5 Social impacts

Social impacts are taken to include all relevargants which may affect: workers, consumers and
the general public where these are not analysedrungnan health and environmental impacts and
economic impacts. For most SEAs this will mainly ipgpacts on employment and any major
impacts that result as a consequence of changespioyment (e.g. changes in working conditions,
job satisfaction, education of workers and soa@alsity), as well as changes to quality of lifecfsu
as change in availability and quality of consunaaducts). Further details on social impacts can
be found in chapter 4 of the EC Impact Assessmeidiegines’.

3.5.1 Step 3.1 Identification of social impacts
When should employment effects be considered in tIi®EA?

Employment effects are important from a distriboébpoint of view. If certain groups would be
affected by increased unemployment (for examplenndtane business activities close down or are
relocated to outside of the EU) this could be saemegative distributional impact. Whether the
total level of employment would be affected is acreaeconomic issue. Here the following is
suggested:

* Minor employment effects that arise from “marginahanges in the activity of a given
company (for example using one substance insteathather) should not be included as they
are covered by the analysis of the economic impacts

 Employment effects that are caused by a given iaGtie.g. a production line or company
closing down, or relocating production outsidelw EU, should be estimated and included as a
distributional impact.

Are there other relevant social impacts?

If there are major effects on employment which waiflect certain regions and certain social groups,
it could be relevant to consider these impd&ct& non-exhaustive list of impacts includes:
educational level of workers, family support, childrk, forced labour, wages and salaries, good
labour criteria of International Labour OrganisatidLO), quality factors, supplier evaluation,

27 EC Impact Assessment Guidelines (p31-32) 15 Jufé 20

28 Chapter 4 of thEC Impact Assessment Guidelines (p31-32) 15 Jufé @fbvides a more comprehensive range of
social impacts which may be relevant to considerder to be to able to produce a robust conclusion
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social security, part-time workers, gender equalitginees, strikes and lockouts and employee
gualifications.

Another important social impact to consider is demto the “welfare” of consumers. Economists
use this term to describe the wellbeing of an imlial or society, so naturally many factors could
be included. For example, some consumers may messatisfaction (economists prefer the term —
utility) they derive from the use of a product,aochange in the quality of the product (e.g. iit
not as durable, or can not be used it in the sameas it was previously used) can result in a loss
of consumer welfare (e.g. the utility of an indivéad).

For example, if paint used to decorate a housews less durable, the utility an individual gains

from having an attractive-looking house will dinshi sooner than it would had they used the
previous product which was more dural#@pendix C provides some further details of some non-
market valuation techniques (goods/services thataddave a value in the market place) which can
be used to value losses/gains in utility. Howewemist cases, it will be very difficult and perhaps
not necessary to go beyond a qualitative assesssheahsumer welfare.

3.5.2 Step 3.2 Collection of data to assess social impact

The number of people potentially affected is likety be estimated through consultation with
relevant actors in the supply chain. Relevant daltainclude the number of staff affected and their
respective skills / job types. Data on employmenthe area or region affected can be obtained
from sources such as:

* Relevant supply chain actors;

+ National statistical data;

* Local authority / regional government reports arebsites;

» Statistical services such as Eurostat (the stistifice of the European communities);

» Published information such as Employment in Eurapd the quarterly EU labour market
review;

* Trade associations.

National population survey (census) data is likelybe a key source of information for social
impacts. One potential problem with national cendats in general is that they are only updated
periodically and therefore may not accurately wctfldhe true socio-economic demographic in an
area if significant changes have occurred aftecct#resus survey was carried out. Another potential
problem with census data is that the categories lahdlling of data (e.g. qualification and
occupation groups) will vary for each Member Statiéhough in general it should be possible to
collate and compare the information. Nevertheleescensus data are likely to be the best source of
publicly available information on social impacts.

Appendix B.3 provides references to literature stineating social impacts and possible sources of
data and information.
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3.5.3 Step 3.3 Assessing social impacts

Regardless of the complexity of the analysis (gealitative or quantitative) the approach to
determining employment impacts is likely to be $ami A suggested approach is outlined below:

Task 1 Estimate the change to direct employment

Estimate the change in employment based on theabaable information. In most cases
the supply chain should be able to provide datahennumber of people that could be
affected if certain areas of their business aréedadgown or closed.

If the supply chain is very complex with many suerd of the substance or formulation
(for example) it may be possible to estimate thange in the typical number of people
required within the process using a representéitings), followed by up-scaling to cover
the whole supply chain based on the proportion oblumes of the
substance/formulation/article produced (or otheitable metric). Some form of
sensitivity analysis should be carried out whersaaling the results.

Task 2 Estimate the types of jobs and skills levah the local region

Estimate the skills (and qualifications, age, gghaf people in the region where these
industries are located and the types of busindseased within the local region. This
information should be available in national cendais.

Task 3 Estimate the effect on the location of thegebs

Determine what type of jobs may be lost / createttie region and how this relates to the
types of businesses located in these regions, tayrdime how significant these jobs are
within those regions affected.

TIP BOX — Some useful social indicators that can bound in national census data
* Number of people employed relative to the workigg aopulation in the local area

* Relevant employment sector distribution in the la@a e.g. manufacturing, construction,
transport storage and communication

» Job occupation type in the local area e.g. managmdssenior officials, plant and machine
operatives

* Qualifications of people in the local area who afrevorking age

Outcome

By the end of Stage 3 possible social impacts shbalidentified with considerations on whether
certain regions or social groups will be adversdfgcted.

3.6 Trade competition and other wider economic impacts

3.6.1 Step 3.1 Identifying trade, competition and wider eonomic impacts

The starting point for the identification of potetimpacts on trade, competition and economic
development is the estimate of economic impacthefdifference in costs between the “applied for
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use” scenario and the “non-use” scenario is vegyiicant this might lead to significant wider
economic effects. There could also be a situatibarer a relatively small decrease (or increase) in
costs will impact on industries’ competitivene3herefore a case by case assessment is necessary.

Appendix G includes a checkligt with questions to support the identification ofdes economic
impacts. It includes questions such as:

» Are there likely to be changes to competition witthe EU? (For example, changes in the
number of products available to downstream users @nsumers and changes to the
numbers of manufacturers/importers supplying tipgeducts.)

» Are there likely to be changes to competitivenasiside of the EU? (For example, would
the effect in the “non-use” scenario give an adagatto manufacturers outside of the EU?)

» Are there likely to be changes to internationatléa (For example trade flows between EU
and non-EU countries.)

To answer these questions it will typically be rssegy to undertake some analysis of the relevant
markets. Section 3.6.3 includes a description @& kind of analysis that can be used for
understanding whether wider economic impacts ogetraompetition and economic development
could be relevant for the SEA.

As a rough indicator only, as each use in an aightion application will vary on a case-by-case
basis, competition and competitiveness impacts gelherally be important (a main impact) to
assess further given that most substances areltghalgally. Impacts such as changes in investment
flows and international trade will only be relevawot analyse further if there are likely to be
significant impacts on the competitiveness of EUnuafacturers (e.g. when there becomes a
significant advantage/disadvantage to being locatetie EU, which will give EU manufacturers
an advantage/disadvantage over manufacturers eutdithe EU, as a result of not granting the
authorisation — the “non-use” scenario(s)).

3.6.2 Step 3.2 Collecting data on trade, competition andther wider economic impacts

The starting point for gathering information on gbeimpacts is identifying information not
collected during the economic impacts analysis Wwiscrelevant for analysing the possible impacts
on trade, competition and wider economic impacts.

The relevant types of data may include:

* What is the geographical extent of market (e.gionat, EU or global)? (It may be useful to
gather statistics on import and exports to deteemihere the key markets are.)

* How many competitors are there (and where areltiwted)?
* How price-sensitive is the demand for the product?

* What is the profitability of companies at the maeke

29 The checklists are neither exhaustive nor defigitiThey are intended to guide you towards enstuthiat impacts
and issues that are particularly relevant are demsd during the analysis. Types of impacts falbogside those listed
in these checklists but are relevant for the aughtion application should be considered.
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Information on these aspects can be provided famge by the supply chain, trade statistics,
financial statistics (profitability of individualammpanies or industry sectors) or through market
reviews which are publicly available.

3.6.3 Step 3.3 Assessing trade, competition and wider ezamic impacts

The objective will be to analyse the extent to vahany additional costs that would occur in a “non-
use” scenario compared to the “applied for usehade can be passed on further down the supply
chain. If a cost at given stage in the supply rleain be passed on down the supply chain there are
likely to be limited impacts to trade and competitiat that stage in the supply chain. If costs can
not be passed on, these companies might face uliffis to compete which in turn might affect
trade and further economic development. Thereftite, analysis of an industry’s resilience is
important for making a judgement on wider economipacts.

The majority of these impacts will only be analyspalitatively and supported where possible by
quantitative data. A proposed process for analysaxe, economic and wider economic impacts is
outlined below:

* Task 1 — Analyse the market to determine the ghditpass through additional costs
» Task 2 — Determine the resilience of the indussingl financial ratios
Task 1- Analyse the market to determine the pass througbf additional costs

Use the data gathered on the level of competitimh @ossible price sensitivity of the demand to
make a judgement on whether additional costs atpamy of the supply chain can be passed on
further down the chain. The assessment of wheth&s €an and will be passed through depends on
aspects such as:

» Extent of the market — size of the market
» Price elasticity - how sensitive demand for thedpia is to changes in price
» Competitive rivalry — competition both between mi@ctures and between products

There are several established methodologies that b@en developed for analysing markets. One
commonly used methodology is ‘Porter’s five fortiesory’. Competitive forces determine industry
profitability because they influence the priceg @osts and the required investments of firms in an
industry. See Appendix D.4 for further details bistmethodology.

Task 2 - Determine the resilience of the industry usingifancial ratios

The resilience of the industry can be calculateshgudinancial ratios of the applicant’s firm
(specific to the Annex XIV substance) and the indusverage. Sensitivity analysis should be
carried out. Appendix D provides a list of usefuahcial ratios which describe for example the
profitability of a firm.
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Note of caution when using financial ratios
1. Data on profitability may be difficult to obtain der joint applications

a. If there are joint or multiple applicants (e.g. ratacturers and downstream users
collaborating to develop an application), it may difficult to obtain profitability
data for specific uses of the Annex XIV substanitenay be worth getting an
independent party to develop this section of thelieg@tion or to submit this data
independently of the main application.

b. Industry averages specific to the uses of the Anfidksubstance may be difficult
to obtain.

2. It will be necessary to obtain a series of proflipbdata (e.g. data over at least a 5 year
period) as some industries profitability can vagngicantly in different market conditions.

a. One year's profitability in most cases cannot beduss a representative year for
future years.

b. Trends in profitability based on past years perémmoe may not necessarily give a
true representation of future conditions faced iyse industries, especially under
the new conditions of the application.

3. It will be important that the analyst is comfortalbéading and understanding financial ratios
to be able to understand what “message/signaly”@he showing.

When describing the resilience of a sector, thesiclemation of longer-term trends (5-10 years) is
usefulto ensure that short-term fluctuations are notwadid to distort the long term resilience of the
sector.

Appendix D provides further details on financiaioa

3.7 Ensuring the consistency of the analysis

This section includes guidance on how to ensurersistent analysis and it applies to all types of
impacts (environmental, human health, economidasaad wider economic impacts).

As a general rule, sources and origin of all datukl be recorded. This will allow the data to be
traced and validated at a later date if neces#attye data source is a published report or dagbas
then a standard bibliography will normally suffi@e this purpose. If the data source is a verbal o
some other form of non-public communication, thiswdd be clearly stated and the source and date
recordedlt is also very important that all assumptions thatare made during the analysis are
documented in a transparent way.

It is recommended that (where possible), costshamefits be described in similar terms.

* Monetary estimates: these should be expressedcomenon currency e.g. Euros (€) and they
should be in the price level of a common year (@lgrices quoted in 2008 prices).

* Quantitative estimates: these should be expresseghysical terms e.g. man hours saved,
amount of energy saved in kWh.
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* Qualitative estimates: these should be as similahé quantitative estimates as possible e.g.
gualitative description of how man hours and ensayed could change.

The applicant should strive to identify and use thest recent valid data available. The year to
which the cost data apply and any currency exchaatgeapplied should always be stated. This
ensures transparency and allows other users todepe (confirm the validity of) the analysis if
necessary. These aspects are discussed below.

3.7.1 Exchange rates

Where prices are quoted in different currenciesy theed to be converted to a common currency,
i.e. Euros. When making this conversion, the appii will need to specify the exchange rate used
in the calculation as well as the source and dhteai exchange rate. Market exchange rates are
likely to be sufficient in this work.

3.7.2 Inflation

The general price level and the relative pricesgobds and services (e.g. cost of investment
equipment, market price for raw materials) in amreeny will change over time because of
inflation. There will often be a need to use estasafor costs and benefits found in literature
sources that were based on findings in differearyend in such cases inflation will need to be
taken into account.

For example, if the cost of investment equipmens waoted in 2001 prices this is likely to be an
underestimate compared to the cost in today prittewill be necessary to adjust prices into
equivalent base year prices (which in most casesdime the present yegy.

Establishing prices in the base year

To adjust the cost data into an equivalent prica iselected year (the nominal price), it is
necessary to use a price adjuster, which can leeddoy the following two steps:

Step 1:

price adjuster = appropriate prigex for the 'base year' of the analysis
appropriate price index for the year toahhtihe raw cost valuation relates

Step 2:

adjusted cost = igioial cost valuationx price adjuster

What is the appropriate price index?

An important source of European price indices isoBtat. It is suggested that the GDP deflator
be used as the price index for adjusting data i@tocommon base year (see
http://epp.eurostat.ec.europa.eu/portal/page/poatabnal _accounts/introductipn

30 Making the distinction between real and nominatgsiis unlikely to be necessary if the base yetireipresent
year.
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3.7.3 Discounting
Discounting is only relevant:
» For impacts, which have been monetised;

e If the timing of costs and monetised benefits iown (within an acceptable level of
uncertainty)

Introduction

The decision whether or not to grant an authopsait likely to have consequences (i.e. costs and
benefits) now and in the future. The current artdriicosts and benefits to those people in society
affected by the decision need to be taken intowaucm the SEA (i.e. including impacts which are
not immediately priced through markets such astheaid environmental effects). A mechanism is
therefore required to compare costs and benefitsrong at different times.

In economic analyses the most common method usedrpare costs and benefits over time is
called discounting. Discounting makes it possibledlculate equivalent amounts in today’s terms,
i.e. the ‘present value’, or at any other fixednpan time. The further away in time a cost or Héne
occurs, the lower its present value becomes. Tdeedithe reduction in the present value depends
on the discount rate: future costs or benefitsregttd using a higher discount rate will have a fowe
present value.

The net present value (NPV) of an option, for exi@mnig the net value today of the present value of
the benefits of a continued use minus the pressoewf the costs, i.e. a positive net presentevalu
means that the socio economic benefits of contiusedoutweigh the costs (it is important to note
however that the net present value is not necésshe criterion with which the final decision is
made as some impacts can not be monetised).

An alternative to the use of net present valueiprovide an equivalent annual value for (or to

“annualise”) the investment costs and add the droperating costs (and other recurrent costs), to
derive an annualised cost. This approach is oftesd dor environmental policies because the

impacts are often assessed on an annual basi©i¢gignany people are affected by a pollutant in a
year). The annualised value involves somewhatiesk than the net present value approach and is
appropriate when the costs and benefits are likelipe relatively stable year-on-year. It can be

particularly useful when comparing options agaiose another where the impacts occur over
different lifetimes.

Appendix E.1 provides further information on:
* Why discounting is important;
» Why the choice of discount rate is important; and

« How to determine the discount rate using diffeagrroaches.
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Approach

The proposed approach to discounting future costsanefits is described below.

Task 1 Apply the formula for discounting to calculde the present value of costs and
benefits

In order to discount and calculate the presentevaliua future cost or benefit it is
necessary to know

* The various issues related to the time boundaried the SEA — this should
have been determined in Stage 2 of the SEA (se@B&t4.2.

* The magnitude and timing of specific costs and benefitover the time
period; and

The discount rate— the default discount rate that should be usatanSEA

is 4% (as used for Impact Assessment for Europeannission proposals).
The applicant may wish tadditionally use different discount rates to test the
sensitivity of the results to the discount rates(sesk 2).

This information is fed into the annualisation ation below. This reflects the
commonly used method for discounting for a timequeof up to 30 yeaps. Using
this method will make the comparison of scenaricsrantransparent and allow
organisations reviewing the SEA to make their ousigements on the consequences
of using an alternative discount rate.

Annualised costs= Annualised investment cost + Annual operatiogtc
Where:
Annualised investment costi€set out below

_ I [s
"1-@A+9)T

Where Ct is the annualised investment cost in year

I = Investment

t = year (until year n)

s = discount rate
The equation to use for calculation of the Preséamiue (PV) of costs is set out
below:

n C
PV, = Zl (1+ts)‘

Where P\ is the present value of the costs
t = year (until year n)

31 Where it is perceived that a longer time periodeisuired a declining discount rate should additilynbe used as
part of the sensitivity analysis. This is discussetask 2 and Appendix D
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s = discount rate
Ci=costinyeart
The equation to use when calculating the Preselute# benefits is:

n B
PVB = Zl (1+ts)t

Where P\ is the present value of the benefits
t = year (until year n)
s = discount rate
B: = benefitin year t
The Net Present Value (NPV) is calculated as tmefs minus the costs:

NPV = P\ —PV¢
The benefit/cost ratio is calculated as:gPYPVc

It can be seen from the above equations that tegeRt Value (PV) is the same as the
Investment (1) in the other equation.. In other egmwith the above two equations
any Investment (I) can be converted to an annugtl (€ )and any stream of annual
cost (G) can be converted in to a net present valueanénvestment.

Technical note:

When discounting one needs to choose if it starthe beginning or the end of the year. For
instance, the standard net present value (NPV)timaised in spreadsheet applications
assumes that the discounting starts immediatedy Ji.January of the year). If you discount
from the beginning of the year, use, NPV function Excel is (=NPV(4%;<range of
values>)). In order to get the annualised streanfrarh this value one should used the
following Excel function (=PMT(4%;year;NPV;0;0)).his function is equivalent to the
equation used in this technical guidance document.

If one assumes that discounting starts at theoénide each year, discounting starts one year
later Thus, the NPV will be 4% higher (when 4%Hhe tliscount rate). The NPV function in
Excel would need to be adapted to become (=NPV(d&nge of values>)*(1+4%)). To
annualise this NPV one needs to either use theowolg Excel function
(=PMT(4%;year;NPV;Q)) or to divide Excel function (=PMT(4%;year;NPVQ)/(1+4%)).

As a general guide it is suggested that discountirgjarts in the beginningof each year.
See also below numerical example.

Numerical Example of Discounting

Table 8shows a numerical example of a situation whereetigea stream of annual costs of
€1000 for 10 years with 4% discount rage The discounted value of €1000 for the first year
is (€1000/1.0%) €962, for the second year (€1000/f%)4€925 and for 10 year it is
(€1000/1.0%=) €676. Adding these up for 10 years makes theemtevalue RV,) of €8111.

In spreadsheet programmes, one function calculdissdirectly. This is shown in the
footnote to cell B13.

Table 8shows also the inverse, i.e. if one needs to diseuan investmentl). If the
investment is €8111 euros for 10 years (showrelh&15), the annualised cost (with
4% discount rate) is equivalent of €1000 per annimspreadsheet programmes, one
function calculates this directly. This is showrtlie footnote to cell B16.

As can be seen imable 8 with same discount rate, annualising and takiresent value

91



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

Task 2

give the same result. In other words, the compaayldvbe equally content to either invest
upfront €8111 (for 10 years) or pay €1000 every y&a next 10 years) with a 4% discount
rate.

Table 8 Example of taking present value and of anralisation (with 4%
discount rate)

Row Column A Column B Column C
1 Year Nominal value (not discounted) € Discountetli&’

€

2 2010 1000 962

3 2011 1000 925

4 2012 1000 889

5 2013 1000 855

6 2014 1000 822

7 2015 1000 790

8 2016 1000 760

9 2017 1000 731

10 2018 1000 703

11 2019 1000 676

12 Sum 10000 81119

13 Present Value 811

14

15 Investment for 10 years 8 111

16  Annualised cost 1 0060

Notes:

3 Discounting from the beginning of year

®) Using in Excel (=SUM(B2:B11)). This is the sumtbé costs if there would be no
discounting (i.e. the discount rate would be zero)

© Using in Excel (=SUM(C2:C11)). This is the suntioé costs when the discount
rate is 4%

9 Using in Excel (=NPV(4%; B2:B11)) This is just are effective way to calculate
the present value (no need to calculate first arseé@ column of discounted values
and add them up as in cell C12).

® Using in Excel (=PMT(4%;10;C15;0;0)) This is affeetive way to calculate the
annual value of an investment cost.

If warranted, carry out a sensitivity analysis on he discount rate and the timing
of specific costs and benefits

Consider declining discount rate if cost occurhie far future

In cases where costs and benefits occur beyonde & yand their timings are very
uncertain (and also to take into account differi@westment perspectives through
different discount rates), it is advisable to unalee a simple uncertainty analysis
such as sensitivity or scenario analysis in ordeyauge how uncertainties could alter
the present value of costs and benefits (this igeievant if costs and benefits can be
determined in annual terms)Appendix E provides further details on these two
techniques.

If costs and benefits occur beyond 30 years a tbatysanalysis should be presented
using either a 1% discount rate or declining distaate over time in addition to the
default 4% discount rate. This will allow judgent®to be made on the impacts of
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using different rates. This issue is discussethéurin Appendix D.
Sensitivity analysis in the normal case

Also when costs do not occur in the far futuranight be appropriate to conduct a
sensitivity analysis with a higher discount rateg(e6-8%) to reflect private
opportunity cost of capital. A lower rate mightalse applied to test how sensitive
the outcome is in relation to the discount ratedu3dis issue is discussed further in
Appendix D

3.7.4 Consistency when impacts occur at different times

In Section 2.4.2 it was set out that the impagigering period for the analysis, would normally
either be a representative year or a cumulative pariod.

The SEA should consider the difference betweerfdpelied for use” scenario and the “non-use”
scenario. For example a “non-use” scenario coulalyirthat a different technology is used which
does not result in any significant health impalfta. 20 year cumulative impact triggering period is
taken for the analysis and it is assumed that et impacts from use of the Annex XIV
substance occur approximately 25 years after exposnd exposure takes place when using the
substance directly, the impacts can be assesdkd following way.

The 20 year impact triggering period used in thalysis could be from 2010 to 2030, while the
health impacts will only be manifested from 2032655. This can be qualitatively described but it
can also be included guantitatively if the impaats monetised. To calculate economic values, the
monetised impacts are discounted to give a NeteRtégalue as described in section 3.7.3. In this
case the monetised values for the period 2035 %6 20e discounted to give a NPV (noting that an
alternative discount rate may be appropriate whgsidering health and environmental impacts).

If the SEA is based on one year’'s use of the Anxk substance most impacts will occur after
that year. An economic impact such as an investrisedealt with by annualising the investment
costs. Health and environment impacts that mightioover a longer period are discounted using
the net present value formula to give the estinatealue of the impacts that are triggered by one
representative years use of the substance or ep&a by another substance/technology/product.

Please also note (as set out in Section 2.4.2)tlleatife time of articles produced by using the
substance should be considered. Such monetisedtisngzould be discounted to NPV.

3.7.5 Presenting costs and benefits occurring over time

Table 9 provides an example of how a summary afscasd benefits occurring over time could be
presented. Note that costs and benefits do not ba@nd often cannot) be monetised and a
gualitative scale could be used instead. The tsitadeild be accompanied with a description of the
timing of costs and benefits to explain how theultsswere derived.

An approach such as this is only really relevanemghthere are significant changes in costs and
benefits over time.
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Table 9 Summary of costs and benefits over time*

Immediately Short term | Medium term | Long term
* Impact Time period (e.0.1-5 (e.g. 6-20) (e.g. >20
years) years)

Environmental impacts

Health impacts

Economic impacts

Social impacts

Wider economic impacts

Total (net impact)

Severity of impacts: either monetary, quantitatveising scale high (+++ or ---), medium (++ or leyv (+ or -) or not
applicable (n/a)

3.8 Summary of key issues for the generic “non-use” soarios
This section summarises some specific issues defateach of the generic “non-use” scenarios.

Use of potential alternatives (where the AnalysisfoAlternatives concludes that alternatives
are not suitable)

If the analysis of alternatives has identified poid alternatives but showed that they are not
suitable, for example because they do not redueerigk or they do not deliver the same
functionality, the use of these alternatives wittiie SEA may still be considered if it is well

demonstrated that such a substitution could réaist take place. This should be clearly outlined
when describing the non-use scenarios (Stage 2).

If a potential alternative involves other substandbe risks to human health and the environment
and other impacts from those substances shouldt&dered. If the potential alternative involves
another process or technology, the risks assocwitadhis other technology should be assessed.

The relocation of production to outside the EU

If there are no potential alternatives (either samse or technology), then relocation of production
and subsequent import of articles is a potentiah“*nse” scenario.

Costs and benefits to EU operators and to non-Edawprs should be demonstrated separately.

This scenario is relevant when the final use iateel to production of an article as the substance
may be used outside the EU and then the articleiiteg into the EU. The key issues to consider
include:

» Costs and savings of relocation on the supply shaithin the EU and outside of the EU,;

» Gains and losses of economic activity and potestiaployment within the EU and outside of
the EU;

» Changes in environmental and health risks withenEkJ and outside of the EU.

This “non-use” scenario requires at least someideration of impacts on regions outside the EU.
For the other “non-use” scenarios the main impaces likely to be within the EU, while this
response scenario could mean that some risks duiead in the EU while increased outside the EU.
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It is suggested that impacts that occur outsidéhefEU should be identified and listed, but not
necessarily analysed much further in terms of dfieation as it would often be difficult for the
applicant or third party to determine the impacttswle of the EU with a high degree of certaihty
See also general considerations in Section 2.4.3.

However, demonstrating that there will be impacttsiole the EU will allow the overall decision to
be made being as informed as possible.

Change in quality of downstream products

In determining whether a reduction in the qualityttee downstream products would arise under a
non-use scenario, it should be considered wheligefunction being delivered by the Annex XIV
substance is essential to the end product. Ifessential, a lower quality product might resuld an
the implications of this should be considered.

The definition of the scenario should include tipet of property/quality that is no longer being
delivered and it might be possible to estimate whkie of that quality. Examples might include
increased casualties from fires through use ofsa &fficacious flame retardant, increased road
casualties or reduced energy efficiency from usin@lternative to the Annex XIV substance.

Using the checklists in Appendix G should makeagier to identify the main effects.
Non-availability of the final supply chain product

Where a consumer good or service is no longer geavby the supply chain, a key impact would
be loss of welfare by consumers. It is not strdayiatard to estimate such losses but an approach is
included in Section 3.3 on economic impacts.

32 To do this would require knowledge of where theskistries would relocate to; the standard of emuinental and
health legislation in these countries; the quatifyavailable workforce, infrastructure, availablnd, cost of raw
materials, import and export costs and so on. oltld therefore be very difficult to estimate, qugnbr monetise any
of these impacts with a high degree of certaintgwklver, it may be possible to describe the diractbthe impact
such as whether the environmental standards amathe and the if salaries are likely to change.
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4 THE SEA PROCESS - STAGE 4: INTERPRETATION AND DRAWING
CONCLUSIONS

4.0 Introduction

Interpretation and drawing conclusions is the fowgtage in the SEA process, as shown in Figure
16 below. The main aim is to present and compaathalitative, quantitative and monetised costs
and benefits of the difference between the “apfiedise” and the “non-use” scenarios.

Figure 16 SEA process - Stage 4

Stage 4 —
Interpretation and conclusion drawing
(Chapter 4)
Step 4.1 — Compare the qualitative,
Stage 2 — Stage 3 — quantitative or monetised impacts Stage 5 —
Stage 1 - Setting the scope Identifying and Presenting the
Aims of the SEA — > L > Rg
of the SEA assessing impacts Step 4.2 Compare the distribution of results
(Chapter 1) (Chapter 2) (Chapter 3) impacts (Chapter 5)
Y y Step 4.3 Undertake uncertainty
analysis

Step 4.4- Determine whether a
conclusion can be reached

The main steps of Stage 4 are shown in Figure 46hEtep is explained in more detail in the
following sections.

This section describes the proposed approach to thistage of the SEA in detail. It is
recognised that the overall approach to the SEA shid be an iterative one and the applicant
should undertake this stage at a level of detail gpopriate to that of the SEA iteration being
undertaken as a whole.

As with all stages in the SEA process, the applicarshould give consideration to the
uncertainties present in the data and analysis. Thanplications of uncertainties should be
considered and acknowledged in the presentation oésults.

4.1 Step 4.1: Compare the qualitative, quantitative andnonetised impacts

There are several SEA tools and comparative teaksigvhich can be applied in order to compare
impacts between the "applied for use" and "non-gseharios.
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It is advisable that the applicant/third party star reading chapter 5 of the EC Impact Assessment
Guidelines (2009) - How do the options compare?eBdvwomparative techniques are provided

which could be used regardless of the type of amlproduced in the previous stage (i.e. a

qualitative or monetised assessment).

In addition it is advisable that the applicant makes a clear distinction on whether the impacts
occur inside or outside of the EU and report thisn a clear and transparent fashion

Determining the level of quantification to be usedbest achieved through an iterative process
starting with a qualitative assessment of the ingpadth further analysis carried out in future
iterations if this is necessary to produce adequ#tgmation for the decision making. In some
cases a qualitative analysis will be sufficientptoduce a robust conclusion and, in such cases,
further quantification would not be necessary. fineo cases quantification brings added value for
the decision making process.

When there is a need for monetisation, the appatgtbol for comparing quantified and monetised
impacts is cost-benefit analysis (CBA). Cost-bereafialysis uses monetised values. It puts all costs
and benefits into standard units (usually Eurosjhsd they can be compared directly. In reality
however, it is unlikely that it will be possible tmonetise all impacts (e.g. social and wider
economic impacts). In addition, it might be difficcand sometimes impossible to estimate
environmental impacts based on the current bodyoivledge. Some costs or benefits do not have
a market value and, when attempts have been mage mmay be a lack of monetised valuation
data available that could be used for a benefitsfiex. However, market-based methods describing
straightforward commercial and financial gains dasses, such as lost productivity (e.g. crop
production), costs for the replication of servidesy. water purification) or additional costs to
recreation and leisure, could be used in this ctnte

This guidance suggests using a cost-benefit asatyge approach which involves recognising that
not all impacts can be quantified or monetised.s@sh, it is proposed that the analysis should
involve quantifying and monetising impacts as fisapracticable (and appropriate) and combining
the monetised results with qualitative and/or guatite descriptions of all non-monetised impacts.

The iterative approach to the SEA means that & ‘fingial” SEA could be undertaken applying
immediately available information. This is likelp toe made up of predominately qualitative
information.

It is therefore suggested that the applicant should
» Compile all available information and describeimlpacts qualitatively; and

* Go through the next steps 4.2 and 4.3 on distobati and uncertainty analysis, then evaluate
the results and decide how far it would be appedprio take the analysis in terms of greater
quantification and monetisation.

In Appendix F information is provided on cost benefit analyssaell as several other SEA tools
such as cost-effectiveness analysis (CEA) and rortgria analysis (MCA). Given that not all
impacts can be quantified and monetised, the caiséfit analysis type approach suggested above
has similarities with a multi-criteria analysis.

If all the quantitative and qualitative impacts wasssigned a score and they were all weighted to
give an overall score it would be a formal mulitena analysis. The use of a multi-criteria
approach including more formalised scoring and tiig could be useful when there is a long list
of impacts that are not monetised. More informatian be found idppendix F.
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4.1.1 Initial (qualitative) comparison of impacts

A first iteration of comparing impacts can be basedthe results of step 3.1 (identification of
impacts). Assuming that the impacts are either itpiidely described or quantified based on
existing information, the results can be reportetbrm of a table similar to that below.

The impacts are described as the difference betvleerapplied for use” and the “non-use”
scenarios. As illustrated in Table 10 there camloee than one “non-use” scenario. The example
addresses a substance (Substance A — includednaxAXV as being carcinogen category 2) for
which an Authorisation is applied for. It is useda formulation, which is used to coat wires. These
wires are then used for the production of motorswiashing machines. NB! This example would
thus require Authorisation for the formulation dfetcoating and the use of the formulation to
produce the wire. In the first non-use scenarim@an*suitable" alternative substance B (which is
considered less human toxic, but more ecotoxic ®alpstance A) is considered. Substance B is
slightly cheaper than A, but reduces the qualityhaf wires (and was therefore considered non-
suitable in the analysis of alternatives). In teead non-use scenario it is assumed that use of
substance A for producing wires is relocated oet$itl) and that these wires are then imported by

EU washing machine motor producers.

Table 10 Example of qualitative listing of impacts @ks for two potental "non-use"

scenarios

Impacts or
risks

Difference between the “applied for use” and the “pn-use” scenarios

“Non-use” scenario is “use of
another substance B”

“Non-use” scenario is “relocation of production

of article”

Risks or impacts
on human health

Reduced human health risks from
worker exposure as the alternative
substance B is less toxic *

Reduced risk of worker exposure
(within EU) from 25 people in the
applied use scenario to 0 in non-use
scenario

Additional risk of
exposure to the
substance for
workers outside EU|
It is anticipated that
> 25 workers would
be exposed; to the
same or a higher
concentration

Risks or impacts
on the

Increased risk to the aquatic
environment as the alternative

No change in risk to the aquatic
environment as it is a globally

No change in risk to
the aquatic

environment substance B is considered more significant pollutant environment
persistent

Economic Costs savings in the manufacturing| Additional costs of transport and

impacts of the unsuitable alternative quality controls etc for the motor

substance B (being cheaper than A

manufacturer when importing the
coated wires.

One off investment costs for motor
producer when using wires coated
with substance B

Sunk costs as production equipmer
could not be operated to the end of
technical and economic lifetime.

EU formulator and wire producers
will lose market which can result in
loss of value of production facilities.

tSunk costs as production equipmen
itsould not be operated to the end of
technical and economic lifetime.

Non-EU formulators
and wire producers
will gain.

ts
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Impacts or Difference between the “applied for use” and the “on-use” scenarios
risks

“Non-use” scenario is “use of| “Non-use” scenario is “relocation of production

another substance B” of article”

Higher operating (electricity) costs | Higher investment costs for

for consumers of washing machine$ consumers of washing machines as

as the motor is less energy efficient. the motor is will become more

expensive.

Social impacts No significant employment effects| Reduction of 25 jobs due to Job creation outside

expected relocation. the EU
Wider economic | No significant wider economic No significant wider economic effecys
impacts such as | effects expected (a more firm expected (a more firm conclusion on
effects on conclusion on this type of effects | this type of effects requires
innovation or requires quantification of the quantification of the additional
trade. additional production costs) production costs)

In the first iteration of the SEA this qualitativessessment is taken forward to Step 4.2 on
distributional assessment and then to Step 4.3oartainty analysis.

In later iterations the comparison could include guantitative and monetised impacts.

4.1.2 Comparison of qualitative, quantitative and monetied impacts

After listing qualitatively all impacts, they shaouko the extent possible and proportionate, be
quantified based on additional data that have lbediacted during the iterative analysis. Costs are
usually expressed (directly) in monetary terms. iRstance, additional energy consumption (e.g. in
kWh) can be expressed in Euros (applying the perekWh). Some of the quantified impacts (e.qg.
changes in health status) can be valued (e.g. iagplye willingness-to-pay to avoid illness). Using

a cost-benefit analysis approach, the monetisedatsran be aggregated into net present values or
annualised costs as set out in Section 3.7.

4.1.2.1 List all quantitative, monetised and qualitative described impacts

It is unlikely that all impacts will be quantifiednd/or monetised. All impacts (whether only
described qualitatively, quantified or monetisedpwd be listed together. However, the impacts
must not be counted twice. For instance, if tha obsdditional energy consumption is listed (in
euros), the consumption itself (in kwh) should netlisted, as this would be double counting.

For quantified impacts, costs and benefits of simphysical characteristics should be presented
side by side and where possible costs deducted fremefits. If, for example, there are data for

number of workers exposed for both the “applieduse” scenario and the “non-use” scenario and
the net number of persons exposed can be estinthtedyerall net effect could be calculated (this

would require the impacts of the exposure to bepamable).

It should be noted that the gross costs and bersfiuld also be documented in the SEA as well as
their net impacts.
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Having aggregated and summarised the impacts, ghécant may feel that there is sufficient
information to draw a conclusion. In order to makdecision all impacts will have to be weighed
up against each other (either implicitly or expligi in order to conclude whether the benefits of
continued use outweigh the costs.

4.1.3 Using alternative SEA tools

Given that, in most cases, not all impacts will dpgantified and monetised, the cost-benefit
approach suggested has similarities with a muitie«ca analysis (MCA).

If all the quantitative and qualitative impacts eessigned a score and they were all weighted to
give an overall score it would be a formal MCA.

The use of a multi-criteria approach including méwemalised scoring and weighting could be
applied when there is a long list of impacts thratr@ot monetised in order for the applicant toajet
feel for what is important. However, it is of cracimportance that the reader of the SEA (i.e. for
the authority's decision-making process) thatnt easily be followed how the aggregation has been
done, including the ability to trace back the ar@inon-aggregated impacts. The applicant should
therefore rather use the results of applying MCAligruss which impacts seem to be significant
and how the advantages and drawbacks seem to cemgiher than only giving the final outcome
of the MCA. The latter would be of limited use tbe subsequent process.

Guidance on how to apply multi-criteria analysis ca be found in Appendix F.

4.2 Step 4.2: Compare distributional impacts

4.2.1 Introduction

In addition to the main SEA results, socio-econoanalysis of the distributional costs and benefits
should be presented. It is important to considstscand benefits:

* Along the supply chain — e.g. to manufacturers,artgys, downstream users, and upstream
suppliers;

» To the end consumer and final product/service —®ige and quality;

» To different socio-economic groups along the supgigin — e.g. highly skilled, semi-
skilled, manual workers and unskilled workers; and

* To different Member States or regions — e.g. insiideEU and outside the EU.

Table 12 provides an example of how distributiomapacts could be presented. In Table 12
distributional impacts can be broken-down along sheply chain and also by socio economic
group. It is also possible to show effects on défe groups such as age and gender which may be
particularly relevant for human health effects. Egample, the risks of human exposure to a CMR
substance maybe different along the supply chaihtherefore could affect a particular gender or
age group more than others. Distributional impattsuld not just focus on how economic costs
change along the supply chain and for all the ntgpes of impacts. It should be considered
whether it is important to document all types dadtdbutional impacts (e.g. particular species and
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ecosystems may be affected, depending on the oetafnan application, more in one region
compared to another).

4.2.2 Approach

One approach to the consideration of distributiomglacts is to use a checklist of questions as a
prompt for thinking about how different sectionstié supply chain, people and regions would be
affected by continued use of the substance. THblgrovides a non-exhaustive list of questions that
could be considered — they will not all be relevanll SEAs.

No further data collection and analysis should radlyrbe necessary to answer these questions. It
should be possible, based on the analysis undertak&tage 3 (see Section 3.3 to 3.6 of this
guidance), to at least go through the question&tgtieely to describe the distributional impacis.
further analysis is required it may be necessametorn to Stage 3 to collect data specifically for
analysing distributional impacts.

Tablell Question for considering distributional effets

Analyse the identified benefits of continued uselfe difference between the “applied for use”
and each of the “non-use” scenarios) to determine:

Q1. Who is most likely to benefit from continueceus the substance? (consider the benefits
along the whole supply chain)

Q2. Which specific sectors are most likely to bérfedm continued use of the substance?

Q3. Which parts of the environment are most likelypenefit from continued use of the
substance?

Q4. Which sections of society are most likely todfg (human health) from continued use of
the substance?

Q5. Which geographical areas are most likely tcefiefrom continued use of the substance?

Q6. Which sections of society are most likely todfd from continued use of the substance?

Analyse the identified costs of continued use (thdifference between the “applied for use” and
each of the “non-use” scenarios) to determine:

Q7. Who is most likely to suffer from continued wusehe substance? (consider the costs along
the whole supply chain)

Q8. Which specific sectors are most likely to suffem continued use of the substance?
Q9. Historically how resilient are these industtiegnforced changes?

Q10. Which specific regions / parts of the environmaetmost likely to suffer from continued
use of the substance?

Q11. Which specific sections of society are most likelysuffer (human health) from continued
use of the substance?

Q12. How reliant is the region for employment by thesdustries?
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Q13. Which sections of society are most likely to suffem continued use of the substance?

4.2.3 Presenting distributional analysis

A qualitative or semi-quantitative scale could s®dito present distributional effects (Table 12).
The table would need to be accompanied with a gegnr of the qualitative and quantitative
distributional costs and benefits to explain how tbsults were derived.

Table 12 Distributional impacts*

Distributional analysis Benefit of continued use @st of continued use

EU suppliers

Non EU-suppliers

Importers

EU manufacturers

Downstream user group 1 —
Use A service providers

Downstream user group 2..etc|

End customer
Public

Regulators

Region x

Region y

Socio-economic group
Group A — Highly skilled
Group B — Skilled/semi-skilled

Group C — Manual/non skilled

* Severity of impacts: either monetary or usingedeégh (+++ or ---), medium (++ or --), low (+ éror not
applicable (n/a)

1 several occupation group classifications existwebeer, the following general approach could be used
Group A: Managers and senior officials, professiataupations and associate professional and teghni
Group B: Administrative and secretarial, skilleddes occupations and personal service occupatwosp
C: Sales and customer service occupations, propksy;and machine operatives and elementary
occupations. This is further discussed in Apperilik

4.3 Step 4.3 Consider how uncertainties in the analysisay alter the outcome of the SEA

4.3.1 Introduction

Throughout this guidance it has been emphasised uheertainties should be considered and
recorded throughout conducting the SEA, whethetr ltleain understanding the response behaviour
of actors in relevant supply chains or in estimatakiing the scale of impacts (or any other

aspects). The applicant should be able to shovexbtent to which the outcome of their SEA takes

into consideration these potential uncertainties.
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The purpose of uncertainty analysis is to testotrerall uncertainty in the SEA. This analysis will
lead to several possible outcomes:

* Returning to stage 2 and carrying out further asialpn specific behavioural responses e.g.
whether it is possible to narrow-down the possibédhavioural responses to get a better
estimate of the impacts of the “non-use” scenario(stage 3.

» Returning to stage 3 and carrying out further asialgn the assessment of specific impacts to
reduce the variabilif§# or uncertainty in the estimate.

* Returning to stage 3 and conducting a further timeof the assessment of the main impacts
(deciding that a more quantitative or monetary ss®sent is necessary in order to be able to
produce a robust conclusion).

» Determine that the assessment of the net benefitsainufacturers, importers, downstream
users, distributors, consumers and society as dewdfahe difference between the “applied
for use” and the “non-use” compared to net costsutman health and the environment of the
difference between the “applied for use” and therf4use” is robust enough to conclude the
SEA.

For the former three outcomes (leading to iterafipthe uncertainty analysis can additionally be
used to focus further data collection and assessafémpacts on the major uncertainties, thereby
focus the further work in the most cost-efficierammer.

The section below outlines a stepwise approaclhiduect an uncertainty analysis.

Upon completion of the SEA, the final uncertaintyalysis should be documented in the SEA
report (section 4.3.3).

4.3.2 Approach

The level of resources devoted to uncertainty amsland the level of detail at which it is
undertaken should be proportionate to the scopleeoSEA. It is proposed that a stepwise approach
be adopted, starting with a simple qualitative sssent of uncertainties that may on its own be
sufficient to determine whether uncertainties dftbe outcome of the SEA and therefore whether
further analysis is required. If uncertainties ghpear critical to the outcome of the SEA, then a
more quantitative assessment is likely to be necgssising a deterministic approach and then, if
necessary and feasible, a probabilistic assessment.

Figure 17 outlines this stepwise approach and Figlallustrates the process in more detail. A
deterministic approach typically involves a simiglif sensitivity or scenario analysis whereby low
and high estimates are determined for each of e wosts and benefits identified in the SEA. A
probabilistic approach assigns probabilities tordrege of estimated outcomes for each impact (as
well as key input parameters).

The different approaches are described in turrvioelo

Appendix E provides information on several uncertainty analyschniques and techniques which
can help reduce the variability of impacts (i.dph@oduce a narrower estimate of an impact).

33 See Appendix E for definitions of variability, areainty and risk.
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Figure 17 Step wise approach to uncertainty analysis

Amount of quantitative

Complexity data required
Qualitative assessment Simple Low
Deterministic assessment Required for
key variables
Probabilistic assessment v
Complex Very high
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Figure 18 Uncertainty analysis process
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The following briefly describes the stepwise apptoautlined in Figurd.7.

Step 1

Step 2

Step 3

Undertake a simple assessment of the uncentées and decide if further analysis
is required (i.e. a qualitative assessment)

Relevant uncertainties should have been identifledugh all relevant stages in
development of the SEA. The next step is to deteentlie direction and magnitude of
each uncertainty. Direction refers to whether theeutainty is likely to be an
underestimate or overestimate. Magnitude refeteegextent to which it may alter the
outcome of the SEA (e.g. whether it is likely tovéa minor, medium or major effect).
A ranking system such as +++, ++, +, -, -- or ande used to communicate both the
direction and magnitude of each uncertainty (e¥g: is @ major overestimate).

Estimates that are unlikely to alter the outcometha® SEA (i.e. minor estimates)
generally need not be considered further. Thes@m@stimates are likely to contain
residual uncertainties that may remain regardléfisedevel of analysis undertaken.

Undertake an intermediate form of uncertainty analysis (i.e. a deterministic
assessment)

More significant uncertainties can be assessedgusither sensitivity analysis or
scenario analysis. Using the best available inftionge.g. from consultation with the
supply chain) low and high estimates are determfoedach of the main costs and
benefits identified in the SEA.

A sensitivity analysis is undertaken by varyingle&actor (e.g. quantified value of an
impact) at a time and the effect on the overallitssare recorded.

A scenario analysis could involve varying seveaatérs at a time.

If it is not possible to determine realistic low ad high estimates then no further
analysis is possible.

If the benefits of the “applied for use” scenarigweigh costs under both the low and
high estimate scenarios, then no further analgsiequired. However, if the outcome
of the SEA varies, then a more complex probahilistnalysis (Step 4.3c) may be
necessary or more consideration should be giveahgaange of values that the key
parameters may actually take. Figur® illustrates the process for a deterministic
assessment.

Similarly if uncertainties make it more difficulb tdetermine the socio-economic
impacts whilst using low and high scenario estimdte each relevant impact, then a
more complex probabilistic analysis may be necgssar

Undertake a more complex form of uncertainty analyis (i.e. a probabilistic
assessment)

A deterministic approach helps to clarify the @lesignificance of the uncertainties
but does not take into consideration the probaslitof a particular estimate or
outcome occurring. This is achieved using a prdlIsaioi assessment.

In a probabilistic assessment, probabilities areigagd to the range of estimated
outcomes for each impact. The probability of difer outcomes is multiplied by the
estimate for that outcome to give an expected Vi@uthe estimate.
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Using the expected value of each impact insteath@flow/high scenario estimates,
this will involve assessing the main socio-economipacts. The results should be
documented alongside the SEA results so that the@inmittee can understand how
uncertainties could alter the SEA outcorifiét is not possible to assign probabilities
to the range of estimates then no further analysis possible.Specialist knowledge
is generally required to undertake probabilisticentainty analysis.

Figure 19 Process for deterministic uncertainty analysis

Determine low and high estimates for
each of the main impacts

Assess the net costs and net benefits
of the granted authorisation under
both the low and high scenarios

Is the outcome of the
assessment of the net costs
and benefits similar under both
scenarios?

Proceed to Stage 5
(presenting the results)

No

v

Consider proceeding to Step 4e if it
will significantly improve the analysis
and is feasbile

4.3.3 Presenting the uncertainty analysis
The applicant or third party should describe tH®¥Wang:

» an appreciation of the overall degree of uncergaamd of the confidence that can be placed
in the analysis and its findings;

* an understanding of the key sources of uncertaintiytheir impacts on the analysis;

* an understanding of the critical assumptions aed tmportance to the analysis and findings;
this should include details of any assumptions tvhedate to the subjective judgments of the
analysts performing the analysis;

» an understanding of the unimportant assumptionsadnycthey are considered unimportant;

* an understanding of the extent to which plausililer@ative assumptions could affect any of
the conclusions; and

107



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

« an understanding of key scientific debates relatethe assessment and a sense of what
difference they might make regarding the conclusion

Table 13 provides an example of how assumptiond unsthe SEA could be presented.

Table 13 Assumptions used in the SEA

Impact/variable Default Justification for using the
assumptions/data/estimates assumption/data/estimate
used to assess impact
Discount rate 4% This is consistent with the EC Impact Assessmnjent
guidelines
Shadow pricé of CO, €20/tonne Current market price of €O

Table 14 provides an example of how the findingarafertainty analysis could be presented.

Table 14 Uncertainty analysis results

Default Level of
Ass_umptlons/date/ ass_umptlons/data/es uncertamty/ Potential impact on the SEA outcome
estimates timates used to alternative

assess impact assumptions

Discount rate 4% This may (In this box the Applicant should show the
underestimate | results of applying the declining discoynt
future net rate)
benefits of
environmental
and health
benefits which
could occur
beyond 30
years. As a
sensitivity
analysis a
declining
discount rate
could be used.

Shadow price of CO €20/tonne For sensitivity | (In this box the Applicant should show the
the UK estimate| effects on the outcome of the SEA, using fhe

of the shadow | €20/tonne and the UK £26/t estimate)
price of carbon
in 2008 prices
(£26/t) could be

used

34 The shadow price of carbon captures the damage ofsclimate change caused by each additional etanin
greenhouse gas emitted.
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4.3.4 Step 4.4 Make decision on how to proceed with theE3

Having undertaken a comparison of impacts and aernteinty analysis, all key impacts and the
results of the uncertainty analysis can be predente

It is important to present all the most significamipacts with the key assumptions to provide a
transparent account of the analysis. It is alsoontgmt to present what impacts have been assessed
to be of minor importance. This will also show ttiadse impacts have actually been considered.

To derive a conclusion, the positive and negatnpacts have to be weighed up against each other
and each “non-use” scenario has to be consideredhéd SEA may need more than one iteration,
this can lead to:

1. No clear conclusion can be drawn before anotheatiten has been made with a more detailed
assessment. Proceed back to Stage 2 and recothsgderope of the SEA or to Stage 3 for better
identification and assessment of impacts.

2. If the benefits (including avoided costs) of thentwoued use are unlikely to outweigh the
(health and environmental) risks of continued ube, applicant should consider whether to
proceed with the application, as it would probatuy be successful.

3. If the SEA clearly shows that the benefits of conéid use outweigh the (health and
environmental) risks of continued use, the SEA t&ncompleted without more detailed
analysis. In this case proceed to Stage 5 — ptiagethe results.

Box 1 Tip: Principle of proportionality

It is difficult to give precise guidance on how mule detail needs to be included in the SEA before a
number of authorisation applications have been proessed and decisions made.

In general the applicant should seek to build as taust a case as possible but, as there are limited
resources to develop SEAs, they should be proportiate to the problem at hand The level of detail should
thus be sufficient to demonstrate a robust assegswhéhe costs and benefits but need not inclaflErination
that does not substantially further aid the assestm

In taking into account proportionality in the lewldetail to be included, the applicant may wislktonsider:

1) The higher the absolute level of costs and liesnafe, the more details and quantification isunesg.
Alternatively, however, if for example the coste abviously very large and the benefits very sntli would
suggest that significant additional analysis wddde little merit.

2) The closer the balance between benefits and/cig&ts are the more details and quantificatisadsired.

In relation to the different generic non-use scisait is likely that if the non-use scenario igbng an
alternative which the applicant considers unsuigitldoes not result in an overall improvemené) éimalysis
will require more details and quantification.
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5 THE SEA PROCESS - STAGE 5: PRESENTING THE RESULTS

50 Introduction

Figure 20 SEA process — Stage 5

Stage5 —
Presenting the results

(Chapter 5)
_ Stage 2 - _ Stage 4 - :
Aiist?)??hle SEA Setting the scope | dsg?i?;ir?g and Interpretation and Step 5.1 — Prepare the
P of the SEA [P assessing impacts» conclusion drawing— SEA report
(Chapterl)
(Chapter2) (Chapter3) (Chapter4)
Step 5.2 — Use the internal
check list to check the
completeness of the SEA

Stage 5 is the final stage in the SEA procéissaim is to highlight the key findings of the SEA
which the SEA Committee should consider when prepang its opinion and the Commission
should consider when making its decisionThe results of the analysis are summarised in ah SE
report, together with key assumptions used in t8& 8nd the findings of the uncertainty analysis.

The applicant should document the analytical proeesl the decisions made with respect to which
scenarios and which impacts have been includedS&#®. This should be done throughout the

process of developing the SEA. This section prasguidance on how to document and present the
SEA. The applicant should first refer to the EC &uop Assessment Guidelines (2009) and in

particular part Il chapter 9 (Presenting the figdinThe Impact Assessment Report). The next
chapter provides some principles gbod practicewhich should be adhered to. These are
summarised below:

* Prepare a summary report — It is important to wigstish between the work undertaken for
the SEA — the ‘process’ and the final ‘report’ suarising that ‘process’. The executive
summary should only summarise the findings of tiiA Svhilst the SEA report should
include the activities conducted and the methode®gpplied (e.g. for impacts assessment)
during the SEA, as well as the results of the SEA.

* Remember to document all decisions, uncertaintresssumptions used in the final SEA
report to improve transparency and traceabilitywilt also be necessary to specify which
methodologies were used to assess and comparenpaets, e.g. cost benefit analysis or
multi-criteria analysis.

» Keep it simple — Ideally any non-specialist shobkl able to follow the arguments and
understand the positive and negative impacts ofi saenario considered in the SEA. To
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enhance the clarity and readability of the SEA repese tables and diagrams to summarise
key points. Examples of such tables can be fouriairt 11l of the EC Impact Assessment
Guidelines and some tables have been included dtaf¢his guidance. Note however that
simplification does not necessarily mean a veryrtsteport. All information necessary to
follow the argumentation should be included — wiretevant appendices can be applied.

5.1 Step 5.1 Considerations for reporting the SEA

The guidance below is intended to be an indicatiowhat could be reported in an SEA following
the structure of the SEA format published on therdgy’s website.

5.1.1 Guidance on how to fill in the template
Overview

It is recommended that the user undertakes thei& 88&ing the process outlined within the
guidance. This process is explained in detail eptérs 1-5.

For third parties providing input into an SEA itracommended for transparency to that the format
provided by the Agency be followed as relevant, nevie the intention is to submit limited
information.

Summary of the SEA

This section should be completed once the SEAteaunld conclusions have been finalised.

Aims and scope of the SEA

It is highly recommended that the user read chapite? in order to fully comprehend the issues on
setting the aims of the SEA, the boundaries, deditthe “applied for use” and “non-use” scenario.
It is important to be able to define each scenand list the potential impacts of being granted an
authorisation to use a substance for particulas,usgainst the impacts of not being able to use the
substance for these applied uses. It is howevékainlusing a step-by-step guide that the user will
not have to re-visit earlier steps in the procdswerefore the process used within the ‘scoping
phase’ has been designed so that the user underéaike necessary iteration in a logical and
efficient manner. Including these key iteration®ire stage should improve the transparency of the
SEA process.

Analysis of the impacts

In the case of the applicant, this section willaltie outline, using a cost benefit approach (tkis i
explained in chapter 4), all the net impacts ofdbéorisation compared to the “non-use” scenario
(i.e. the differences between the two scenaridshay not be possible or necessary to quantify all
impacts. This may be due, for example, to a lacfladé to convert environmental risks into impacts
(which can then be assigned a monetary value},may be that certain impacts are so severe that a
gualitative assessment will be considered apprtapfiar the problem being considered. The user
should refer to Chapter 3 of this guidance.

111



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

As well as considering the scale of the impactyilt also be necessary to explain how these
impacts affect different sections within society (ithe distributional impacts to the local/regiona
economy such as employment, crime and regenerafitie) user should refer to chapter 4 of this
guidance.

For interested parties submitting specific infornimatrather than a complete SEA, it may not be
necessary to reproduce the whole analysis. Thesfisclikely to be on the analysis of alternatives.
However it is recommended that the impact of thesa’ information be reported in the context of
how the outcome of the applicant’s SEA is affedigdhis ‘new’ information.

Interpretation and conclusions drawing

Here the user should present the findings of tBEIA, or input into an SEA. These should include
any assumptions used (including the methodologltiha been applied) and how uncertainty may
affect the outcome of the SEA. The user should tef€hapter 4 of this guidance.

The user should outline their case for authorisatio in the case of some interested parties, ptese
arguments for the application to be refused orgrearguments to support the application.

Appendix

It is highly recommended that the user documertiwitheir SEA, or input into an SEA:
» Data sources;
* How the data was obtained; and
« Who was consulted.

This will improve the transparency of the resultsl avill facilitate an assessment of whether the
data has been obtained from reliable sources.>@mple this may include any questionnaires used
and literature sources for any monetary valuatainsipacts.

5.2 Step 5.2 Check that assumptions and uncertaintiesalie been included

The following tables can be used both as an iskge keep track of the analysis and decisions
made during the development to the SEA as welbtuthent the process.

The first table is to document the analysis andiments for including “non-use” scenarios in the
SEA.
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Table 15 Audit trail for "non-use" scenarios

Considered

; . Included in
Name of “non-use” In scoping final SEA If no, please give your reasons -
scenarios phase Description/arguments
Yes/No
Yes/ No

Use of an unsuitable
alternative 1

Use of an unsuitable
alternative 2

Use of an unsuitable
alternative 3

Production relocated

The function not being
delivered and reduced
quality/availability of
down stream consumer
good/services

Any other relevant “non
use” scenarios

The next table is for an audit trail for impactéefe needs to be a table for each “non-use” saenari
taken forward for impact assessment.

Table 16  Audit trail for "non-use" scenarios

Impact No* Assumptions/ Level of certainty Effect on Effect on overall Need for further
description estimated impact SEA result data collection?
Impact 1 1
2
3
Impact 2 1
Impact 3 1
2
Impact N

Notes *) Iteration no
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5.3 Step 5.3 Internal check list before submission ofraSEA

This section contains an internal checklist of infation which the applicant may wish to use
before they submit their SEA report to the SEA Cattea (SEAC). It is important to note that the
questions in the checklist are non-exhaustive aadchecklist is indicative only and also that the
applicant is not necessarily expected to answes™ye all questions. For transparency, the
applicant may wish to attach a completed checklisin appendix of their SEA report.

It may be useful to submit the checklist (or a &amliist) to the SEA Committee to show what
information has been included in the SEAalong with cross references to where the infoionat
that answers each question can be found in the I®Rért (this may be particularly relevant for
interested parties contributing limited input teudbmitted SEA).

A template to support the reporting of the SEA @tained inAppendix A. It provides one
example of how the findings of the SEA could beamiged and presented.

Summary of the SEA
(This section of the SEA report should be complédst)
v

1. Have you summarised which uses are inclucddide SEA?

2. Have you summarised the main impacts?

3. Have you presented a summary of the SEAts5ul

4. Have you presented your conclusions in & @ed concise manner?

Aims and objectives

v

5. Have you set out the aims and objectiveb®IEA?

6. Have you described the “applied for use” ‘amh-use” scenarios?

7. Have you considered future trends in theafisbe substance?

35 Completing all the aspects on the checklist daggnarantee a authorisation application will becgssful.

114



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

8. Have you set out which uses are includetienrSEA?

Analysis of impacts

v

10. Have you considered whether it is relevananalyse and describe the main economic
impacts of the “applied for use” scenario compaagedinst the “non-use” scenario? If this is
relevant, have you done so?

11. Have you considered whether it is relevantahalyse and describe the main health
risks/impacts of the “applied for use” scenario pamed against the “non-use” scenario(s)? If
this is relevant, have you done so?

12. Have you considered whether it is relevarrtalyse and describe the main environmental
risk/impacts of the “applied for use” scenario cargul against the “non-use” scenario(s)? If
this is relevant, have you done so?

13. Have you considered whether it is relevarartalyse and describe the main social impacts
of the “applied for use” scenario compared agathst “non-use” scenario(s)? If this is
relevant, have you done so?

14. Have you considered whether it is relevantahalyse and describe the main trade,
competition and wider economic impacts of the “aggpfor use” scenario compared against
the “non-use” scenario(s)? If this is relevant,dgou done so?

15. Have you ensured the consistency of theyaisak.g. referenced data sources and set
prices in a common year (base year). (Consider Iveheit is possible for the reader to
understand the methodology and where appropridte #ble to reproduce the results.)

16. If relevant, have you discounted any moedtismnpacts?

17. Have you conducted sensitivity analysistendiscount rate and when impacts occur over
time? (only relevant for monetised impacts)
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Comparing scenarios
v

18. Have you listed the uncertainties in the SEA

19. Have you provided justification for usingtassumptions in the SEA?

20. Have you explained what implications theuagstions might have on the outcome of the
SEA?

21. Have you documented assumptions that are emesidinimportant in terms of
uncertainties and why they are unimportant?

22. Have you discussed the key sources of waingraind their impacts on the SEA?

23. Have you discussed the overall degree cérmioity and of the confidence that can be
placed in the SEA findings?

24. Have you shown/discussed the comparisonad £conomic benefits and costs?

25. Have you incorporated uncertainty analy§is? expected values or high/low scenarios)

26. Have you presented and justified the tinreodeof the SEA?

27. Have you determined when costs and beneféslikely to occur over the SEA time
period?

28. If possible and relevant to do so, have slsown when costs and benefits occur in time
intervals?

29. Have you shown impacts along the supply chathan the final consumer?
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30. Have you shown the distributional impactgf@environment and human health to
different sections of society and in different wgg?

31. Have you shown how impacts affect diffeignoups, age in society? E.g. socio-economic
groups, age groups and gender.

32. Have you shown the geographical locatioimplacts?

Specific for cost benefit analysisising monetised values only:
v

33. Have you shown the present value for altscard benefits?

34. Have you calculated either net present vafwnnualised values?

Specific for multi criteria analysis only:
v

36. Have you shown the assigned score for eaphdt?

37. Have you shown how impacts have been groupedeparate categories?

38. If appropriate to do so, have you shown asglgned weighting to each category? If so,
have to justified the weightings used for eachgatg?

39. Have you shown the aggregated score for dmgts and benefits?

40. Have you clearly shown the overall scorthef SEA e.g. the benefits minus the costs?

Conclusions

41. Have you presented your arguments in a oheamer?
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42. Have you made a recommendation to the SEAmitiee which can be justified by the
SEA Committee?

Appendix A

43. Have you listed the data sources used iSH&E?

44. Have you included any data collection mat@rfe.g. questionnaires used)

45. Have you included a list of organisationsstdted?
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APPENDIX A — CONSULTATION DURING THE PREPARATION OF AN
AUTHORISATION APPLICATION

Al Introduction

Within an analysis of alternatives (see Guidance tbb@ preparation of an application for
authorisation), it is likely that some form of caitation or preparation for one will already have
taken place. Try to integrate the consultatiorcess to cover aspects relevant for the analysis of
alternatives and the SEA. Consultation with doweestn users (DU) early on in the process will be
crucial in order to get information for an authatisn application.

The benefits of effective consultation can include:
» Permitting greater access to information which metyalways be publicly available;

« Improving the understanding on which sectors/actoosild be affected by a refused
authorisation and how they could be affected,;

» Improving the credibility of the SEA findings by msulting a wide range of relevant
organisations and drawing upon wide expertise;

* Minimising the risk of potentially confrontationahallenges to the SEA findings at a later
stage;

» Improving the quality of the analysis; and
» Utilising expertise and skills which may not be idafale in-house.

Consultation may range from requests for limited arell specified information to wide public
consultation. The aims of consultations need to dimar and the consultation should be
proportionate to the issue. Further guidance ennconicating with the supply chain can be found
in Guidance on the preparation of an applicatianaiathorisation (section 3.4.2) and Guidance on
data sharing and Guidance for Downstream Users.

A.2 Stages in the development of a consultation pia
Set consultation objectives

The plan needs to clarify the objectives of cordidh, both for the people involved in preparing
the SEA and for stakeholders who will be consulté&hnsultation can be a very important part of
the SEA process with multiple objectives. It can:

» Help to identify what might be the likely resporsegf all affected parties if the authorisation
is refused (this is part of the scoping phase): example, is it possible for downstream users
to use an alterative?

* Help to identify the main impacts/risks of a refdiseuthorisation (again this is part of the
scoping phase). For example, what would be the gghém occupational risk if downstream
users use an alternative substance? What wouldhéeetivironmental consequences of
switching to this alternative?;
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» Provide data or information on the changes in casts benefits to all affected parties if the
application is refused. For example, what areithpacts associated with an increase in
demand for the alternative substance such as an gtergy consumption, product price and
in terms of any supply constraints on existing sigéithe alternative substance;

« Draw upon expertise which may help to reduce uaggrés that may arise during the SEA;
and

» Provide feedback on the socio-economic analysis@rammendations.

Those responsible for preparing an SEA should ber@vhowever, that there is no legal obligation
for industry or other stakeholders to provide infation. It is especially important to communicate
to stakeholders how consultation fits into the alleBEA decision making process and how
stakeholder input may affect the outcomes of thA.SE may sometimes be appropriate to involve
stakeholders in the decision on how their inputaisbe used, especially if they are providing
confidential information.

Develop a consultation schedule

The consultation plan should include measures surenthat time and resources are available to
plan, deliver and assess the findings of consahatictivities. Stakeholders should be provided
with start and finish dates for consultation pesiad advance and given enough time to be
involved. The consultation should be timed to eaghat its findings can be used to contribute to
the SEA being developed as part of the authorisajaplication: in general, consultation should

take place as early in the process as possible.rd3ources required should be identified early and
ideally, included in the budget for the overall SEA

Identify who to consult

Applicants should aim to consult all the partieeeted or potentially affected by the outcome of
the authorisation application.

Al
N
" TIP BOX

#

Consider consulting (and possibly collaborating rehegppropriate) with:
¢ Immediate upstream supplier(s)
» Downstream user(s)
»  Other manufacturers/downstream users of the sutestan
» Trade associations / industrial bodies (think agdhgfabout which industries could be affected)

* Inter-related supply chains (that maybe affectedthy authorisation application outcome. For example
suppliers, manufacturers and downstream usersedéaant alternative)

¢ Non-governmental organisations (NGO)
e Labour and trade unions
¢ Relevant authorities

Make sure that those consulted provide representaté views considering possible differences across miger
states
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It could be useful to develop a matrix that showsovis likely to contribute with which type of
information (as shown in Table 17). This could bes&ful internal planning tool to check with
relevant stakeholders who have particular expestigh different types of impacts (i.e. human
health and social) if all the relevant impacts hbeen identified. Any information gathered from
stakeholders should help to develop a more compledtysis of impacts. It is also a useful internal
check to see if sufficient stakeholders have bdentified for each type of impact.

Consultation can be hindered by the time each btd#ler can devote during the consultation
period, so where possible do not rely on any omd&esiolder to provide input. The level of
consultation needed should be proportional to thality of readily available information. The
greater the quality of readily available informatidhe easier it will be to understand the main
issues and to use consultation to gather commentkase identified issues, rather than using the
consultation to understand what are the main issues

Table 17 Mapping of who can contribute with what infation

I Trade,
Ide“ntlflcatlorl Environmenta Health Economic competition -
of “non-use . - . | Social impacts
h | impacts Impacts impacts and economic
scenario(s) development
Stakeholder A v v v v
Stakeholder B v v
Stakeholder C v
Stakeholder D v
Stakeholder E v v
Stakeholder F v
Applicant v v v v

Chose appropriate consultation methods

The applicant is advised to ensure that the ccatsuit methods used are appropriate for the level of
expertise of stakeholders involved. Appropriatehnds may include:

» An introductory pack containing background inforimoat— this could include information on;
REACH, the authorisation process, why the subst@oa Annex X1V, its current uses and
the reasons for the consultation; and/or

» A one-day stakeholder workshop — an introductognéyroviding similar information to that
suggested above (though there may obviously bderabbringing together widely dispersed
stakeholders, such as bias towards the situatiarperticular Member State);

« Brainstorming event — gathering stakeholders tagetith the aim of gathering a consensus
on key issues that need to be addressed durin§H#e For example, what are the likely
response scenarios for all affected parties ifagyelication is refused and what are the main
impacts if the application is refused?; and/or
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» Telephone or written questionnaires — these camsbd as a means of collecting information
from a wide range of stakeholders in a cost-effectnanner. They may also be used to
reveal the likely response if the application sed. However the applicant must be careful
to avoid bias and ambiguity with how the questiaressworded and what possible answers the
interviewee can select. In this respect, questiosea prompting descriptive responses may
be more effective than those of a ‘tick-box’ nature

For consultation with groups and individuals whexditionally have not participated in the past with
such exercises for reasons such as language diolodzarriers, it is advisable that the applicant
include measures to remove barriers to participatiBor example, consider having questionnaires
written in multiple languages that are common imgnanember states (e.g. English, French, and
German) or holding similar workshops in multipledbions and reimbursing travel expenses. The
extra cost of this consultation should be proposdido the level of consultation deemed necessary
(i.e. us the value added of this extra consultgtistified?)

CASE STUDY EXPERIENCES
Experiences of those carrying out an SEA as pati@tievelopment of this guidance found that:

1) A kick-off meeting would be recommended to be heith those key stakeholdetisat have
information that is necessary for a good SEA. drtipular, it would be important to invite to
a kick-off meeting those stakeholders that woultteme the authorisation (e.g. downstream
users), as these are likely to give such infornmatemd in a kick-off workshop other parties
would peer review that kind of information.

2) The applicant developing the application has nall@gechanisnio require SEA-data from
downstream users. A good understanding of theedyifor industry to participate in
developing a SEA is needed, although it is in thierests of both the manufacturer and
downstream user to co-operate in developing a oAl

3) In an early stage of the study stakeholders shibelthvolved in scopinghe study and data
collection. Much of the data needed for performan@&EA is not available in the public
domain. Without stakeholder participation it wile very difficult to write a robust SEA,
especially with regard to the economic impact assesit.

Based on a restriction case study by RIVM

Consider what information stakeholders might need

Consultation should be based on informed commedtiaout. This means making high-quality
information available to stakeholders that helgnttto understand what is required of them. The
type of information given to stakeholders will deadeon the audience but in general information
should be presented in an easy to understand foresdable and well presented and you should
consider the language used, especially if consoft@iccurs at a Community-wide level.

Consider how outcomes will be collated, reviewed dreported
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Documenting, evaluating and reporting the viewsresged through consultation activities are
essential steps in demonstrating that the SEA bas B transparent and robust process. Feedback
should be provided to stakeholders showing how thieiws have influenced the SEA and hence

why their involvement was worthwhile.

CHECKLIST
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The following checklist can be used to evaluatersaltation plan.

CONSULTATION PLAN CHECKLIST

Explain the consultation process

0 Have you explained the purpose of this consuli&tio

0 Have you clearly outlined the consultation peréod key milestones?

0 Have you explained specifically how the consuttatinay improve the SEA?

Consider who to consult and how to get them invole

o Have you identified the key areas, relevant stakiis and their role within the SEA?

o Have you identified whether there are any grodpakeholders who are difficult to access?

o Have you developed a communication plan to enthatethe views of these stakeholders can be heard?
o Have you considered hosting a meeting/conferemcistuss the findings?

Consider what stakeholders might need

o Have you provided the necessary information te¢hmeople who are participating?

o Have you provided adequate information to enshaethey can express an informed opinion?

o Have you provided information in a way which isidaunderstandable and meaningful?

o Have you provided adequate opportunity for petpleceive the information and not just a "one-am?
Consider when to carry out the consultation

o Have you considered when consultation is occuraingach stage of the process?

o Is it early enough to help identify all the isswesre you merely seeking comment on already ifiletiissues?
o Is it sufficiently early in the SEA process forgpe to feel that you are genuinely interestedeirtopinions?

o Have you considered whether consultation is oaogiiat appropriate times of the year? Usually Deoer and
August are bad times for consultation.

Remember to provide feedback to stakeholders

o Have you explained the decision-making procesaigl@nd how their information will be used to the
stakeholders?

o Have you planned to provide feedback includingoea why particular items were not incorporated?
Consider the resources needed to facilitate consation

o Are there adequate resources in-house for theuttatisn?

o Have you explored the cost of getting externgpb lvadth the consultation?

o Have you considered sharing some of the consuiitaéisponsibilities with consortium members?
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FURTHER READING LIST

EC Impact Assessment Guidelines (p 9-12) 15 Jar2G0§

Communication from the Commission - Towards a a#icéd culture of consultation and dialogue -
General principles and minimum standards for caagah of interested parties by the
Commission. COM(2002) 704

General consultation plan guidelines:

Consultation Guideline: for the Ministry of Healihd District Health Boards relating to the
provision of health and disability services Aug2802. New Zealand

Victorian Local Governance Association (VLGA) - lad@overnment consultation and
Engagement — Principles

Consultation Guidelines, Our Scottish Borders

South Western Sydney Area Health Service Commugatyicipation Framework: Consultation
Guidelines Appendix 16

Public Consultation Policy and Guidelines. Queam$i@overnment, EPA

129



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

130



APPENDIX B: ESTIMATING IMPACTS

APPENDIX B ESTIMATING IMPACTS

ESTIMATING IMPACTS

131



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

B.1 Human health and environmental risks

B.1.1 “Quality Adjusted Life Year” (QALY) and Disab ility Adjusted Life Years (DALYS)

The following describes the concept of “Quality Aslied Life Years” (QALYs) and Disability
Adjusted Life Years (DALYS).

The most common of these measures is the “Quatijysied Life Year” (QALY). Other measures
which are increasingly being used and recommendedide are Disability Adjusted Life Years
(DALYs) and Healthy Years Equivalents (HYES). Eaxftthese concepts can be used to measure
the utility of a specified “health profile” (i.e.tame path of health states ending in death) imseof

an equally valuable length of time lived in fulldilh. As greater emphasis is being placed on such
measures in recent documents produced for the WHdddlth Organisation, they are briefly
reviewed here.

Quality Adjusted Life Year (QALY)

A quality-adjusted life-year (QALY) takes into accd both quantity and the quality of life
generated by healthcare interventions. It is tithraetic product of life expectancy and a measure
of the quality of the remaining life-years.

A QALY places a weight on the time which a patiepends in different health states. A year of

perfect health is worth 1; a year of less thangmrhealth life expectancy is worth less than 1.

Death is considered to be equivalent to 0. Howes@me health states may be considered worse
than death and have negative scores. The amotimef®pent in a health state is weighted by the

utility score given to that health state. It talke® year of perfect health (utility score of 1)b

one QALY, but regards one year in a health staligedbat 0.5 to be equivalent to half a QALY.

There is currently some debate within the fieldhehlth economics as to whether or not QALY are
the appropriate unit of output, given its limitgapécability to CBA. As a result, there is a growi
field of study which is researching and developapgproaches for assigning monetary values to
QALYs based on the use of value of statistical \f&L) and value of life year (VOLY) estimates.

This requires information on:

» the QALY value that should be attached to the heeffects of concern and the duration of
these health effects;

» the money value of the VSL and the appropriate alist rate to provide the basis for
calculating the VOLY; and

» the number of QALYs in a statistical life.

For example, the UK Health and Safety Executivewates the monetary value of a year of ill-
health as the product of the number of QALYs last ¢he monetary value of a ‘full health life

year'. They take the component of the UK VSL retato pain, grief and suffering (WTP to avoid
the risk of death) and equate this to the valuenef QALY. Assuming that the WTP component of
the VSL is £550,000 and that an accident resultienloss of 39 years of life, and applying a 4%
discount rate, the resulting VOLY is £27,150.
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Disability Adjusted Life Years (DALYS)

Disability Adjusted Life Years (DALYs) were develeg as a measure of the health of a society
(rather than an individual) and have been usedeasure the burden of disease in various countries
(OECD, 2002). They are similar to QALYs excepttttizy incorporate an age-weighting factor
and measure the loss of longevity and health fronidaalised health profile. The age-weighting
factor represents a judgment that years lived imgaadulthood and middle age contributes more to
a society than years lived as a childhood or inagld. In other words lower weights are applied to
the health of the very young and the very old.

DALYs are the sum of years of life lost (YLLs) awedars of life lived with disability (YLDs)
(Driscoll et al, 2004). A variety of measures h&teen developed to measure the stream of life lost
due to death at different ages. These measurelsecdivided into four families: potential years of
life lost, period expected years of life lost, cahexpected years of life lost and standard expecte
years of life lost) (Driscoll et al, 2004).

DALYs and QALYs do not provide any additional infieation about the magnitude of health
impacts or the valuation of the impacts. They ailgw different health impacts (different disease
and mortality effects) to be aggregated. It canldome cases be useful if an alternative has a
different profile in terms of the type of health pacts caused compared with the Annex XIV
substance.

Further information can also be found in the WWkdgt“social costs of chemicals” prepared by D
Pearce and P Koundouhittp://assets.panda.org/downloads/1654reachcbafipdb

B.1.2  Unit costs for mortality and morbidity and exernal costs of various pollutants
Unit costs for mortality and morbidity 36

Key unit values on mortality and morbidity are givieelow based on the latest EU-wide research
programmes. The values have been given at 2008 lavels so that they can be scaled to the price
level of the analysis.

Table 18 Reference values of effects of exposure on chemaaimortality (2003 price levels)

Central value | For sensitivity analysig

(mean value) (median value)
Value of statistical life €1,052,000 € 2,258,000
Value of life year lost €55,800 €125,200

Source: NewExt (2003, page I11-34)

36 |f you are considering using any of the unit cagted in this section, it is recommended to chetheise values have
been “superseded” by more recent studies.
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Table 19 Reference values of effects of exposure on chemaakome end points acute effects
on morbidity (2003 price levels)

Effect Valued’
Respiratory and cardiac hospital €2134/admission
admissions

Consultations with primary care €57/consultation
physicians

Restricted activity day*) €89/day
Minor restricted activity day €41/day
Use of respiratory medication €1.1/day
Symptom days €41/day

*) average value for working adult
Source: Ready et al. 2004 according to CAFE (2005)

For chronic effects on morbidity, a number of U8dsts exist, but these are related to the most
severe definition of chronic bronchitis. Basedtloese, but adjusted to a case of “average severity”
by the scalar estimated by Krupnick and Croppe®2)9he following values are derived in the
context of chemicals:

o Low range estimate: €120,000
o Central range estimate: €190,000
0 High range estimate: €250,000

The validity of using these values depends on wdrethe average severity of a case of chronic
bronchitis found in the Krupnick/Cropper study iese to how it is defined in the epidemiological
literature (or in baseline rates in Europe). Aergcstudy by NEEDS provides analysis that supports
the central range.

External costs for selected pollutants

Another type of emission is the by-products fromnofacturing or use activities along the supply
chain. These could be by-products of combustidivides or additional waste or waste water
generated where there would be difference betweeriapplied for use” scenario and the “non-
use” scenario (for example if manufacturing thessaibce in question is more energy intensive than
the potential alternative).

In many cases such indirect emissions are limitetitaey do not need to be further analysed. Here
we provide guidance on how to make that judgement.

o Identify what is the most important of such indireemissions (e.g. air emissions,
greenhouse gases, additional wastewater generatilich,or hazardous waste);

o0 Estimate the quantity of the emissions;

0 Apply unit monetised values to estimate the overadits;

37 The values shown here have been adjusted to peme2p03 by dividing the original data for pricey@003 by a
factor of 0.937, derived from the harmonised corsupmice index for the EU25 for 2000-2003.
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o Decide if the costs are likely to affect the overasults and only take them further if this is
the case.

Note that care should be taken to avoid doublewogrof these costs, as some of them can be
(fully or partially) internalised through e.g. emiisn charges and be included in economic impacts
as operational or overhead costs. Also potenkiahges in emissions or waste generation can be
presented under economic headings as, for instaswsts related to waste water and waste
treatment or disposal services.

Unit monetary values for the damage from some enuiental emissions have been developed at
an EU level.

Examples of unit monetary values for air emissiand the link to where more detail can found are
given below.

Table 20 Average damages per emission

Average damages per tonne of emission for EU 25
NH3 €16,000
NOXx €6,600
PM2.5 €40,000
SO2 €8,700
VOCs €1,400

Note: values derived using median value of Valu8tatistical life on PM2.5 mortality and median Walof
Life year Lost for ozone
Source: Extract of tables 8-12 of AEAT (2005)

The following table includes estimates of extew@ts of electricity production in the EU. The
table shows averages for the EU (EU-25 except GyMalta and Luxemburg). More details, such
as data for each Member State and key assumptiandye found at the referred website.

Table 21 External costs of electricity production in the Bk cent/kWh)

€cent/kWh
Low estimate 1.8
High estimate 5.9

Source: EEA. (2008External costs of electricity production

For greenhouse gases, there are no agreed mownatags to be used across the EU. A damage
cost value C@and other GHGs would be difficult to estimate.stéad it is suggested to use an
estimate of the cost based on the abatement cd¥icies such as the EU Emissions Trading
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Scheme are likely to set a cap on the total emmssidhich means than action that increases or
decreases C{emissions will not impact on total EU level of exsibngs.

In the SEA, it is recommended that the referendeevior CQ unit value is the future price of the
relevant period of analysis. For instance, thegoper tonne of C&for the period 2008-2012 was
at the time of writing this guidance document ab620/tCQ. However, this value will change
depending on the post 2012 overall cap on greerhgas emissions in the EU and the world by
2020. For the analysis of effects that occur @nftrst Kyoto period 2008-2012, the reference value
would be €20/tCO2. It is recommended that for geity analysis the price should be varied.

For additional wastewater generated there are nowkdé unit costs to apply. As part of
implementing the Water Framework Directive most NdemStates will develop economic analysis
and estimate the unit abatement costs for remdwalah substances. The results of these analyses
could be used in the SEA.

It is unlikely that there would be many situatiomsere additional wastewater would be generated
in amounts significant to affect the outcome of $tEA.

USEFUL REFERENCES

- CAFE (2005)Impact assessment of the Thematic $yaie Air Pollution

- European Commission (2009),Impact Assessment Goédedf the European Commission:
http://ec.europa.eu/governance/impact/commissiodetjpes/commission _quidelines en.htm

- NewExt (2003) New Elements for the Assessment déial Costs from Energy Technologigs:
http://www.ier.uni-stuttgart.de/forschung/projektveges/newext/newext_final.pdf

B.2 Types of economic impacts and relevant data saes

These checklists support the analysis of econompacts (see section 3.4). The term ‘change’ used
in these checklists can refer to revenues or @usissavings. These checklists should be used for
all relevant supply chains (e.g. supply chain ofadternative substance) and not just the current
supply chain using the substance.

For those submitting an SEA to support a substitugplan under the adequate control route
(purpose 3 — see section 1.3) the timing of thesiteon will be a critical factor which will need t
be taken into consideration when determining thadesof the economic impacts (as well as other
types of impacts).

38 |t can be argued that if there is cap and traalieyregarding a certain type of emission thatc#fjeally makes sure
that a given cap (target) will be achieved, theplication of changes in emissions should be medshyethe price of
treading emissions.
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Investment and sunk costs
What do we mean by investment and sunk costs?

Investment costs refer to the purchase of capgalpenent such as plant and machinery. ‘S

Link

costs’ refer to investments which have already hsed for, and cannot be recuperated by sefling

the investment. Thus, sunk costs no longer figarhé decision making process of the comp3
For example, once an unpatented product is braoghie market, research and development g
are sunk costs.

Types of investment costs

0 Change in innovation and research & developmesiisco
O Change in performance testing costs

0 Change in property rights costs

O Change in equipment costs

O Change in modification costs

0 Change in general site and operations costs

0 Change in decommissioning costs

O Equipment down-time costs

0 Change in value of production equipment (machiba#dings etc as a result of the “non-use]
scenario)

Operating and maintenance costs

What do we mean by operating and maintenance costs?

osts

These costs often vary in direct proportion to ¢®nin output, such as raw materigls,

components, labour and energy used in manufactriegvariable costs), but there will also
fixed operating costs.

Types of operating costs

Energy costs

O Change in electricity costs

O Change in natural gas costs

0 Change in petroleum products costs

0 Change in coal or other solid fuels costs

Materials and services costs:

O Change in transportation costs

0 Change in storage costs

be
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O Change in distribution costs

0 Change in packaging and labelling costs

0 Change in replacement part costs

O Change in auxiliary costs, such as chemicals,wate

0 Change in environmental service costs, such ateweastment and disposal services
Labour costs:

0 Change in operating costs, supervisory costs aidtenance staff costs

0 Change in training costs of the above staff.

Types of maintenance costs

O Change in sampling, testing and monitoring costs

O Change in insurance premium costs

0 Change in marketing costs, license fees and ogigeriatory compliance activities
0 Change in emergency provision costs

0 Change in other general overhead costs (e.g. atnaition)

Subsequent (indirect) costs:

The implementation of a new technique can leachémges in the production process, which a
might lead to increasing costs, for instance, aictdn in system effectiveness or inferior prod

jain
Lict

guality. Derived costs should be assessed asfpossible and clearly identified when reportng

the results.

Revenues, avoided costs and benefits

What do we mean by revenues, avoided costs and béts?

Revenue refers to value received in the markethf®@rguantity of the product sold. Avoided cd
are savings in cost which no longer exist duetbange in production and/or output.

Revenue sources:

0 Change in sales

0 Change in production efficiency / downtime
O Change in interest on working capital

0 Change in residual value of equipment
Types of avoided costs:

0J savings on raw materials

Sts
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0 savings on auxiliaries (chemicals, water) andisesv

[J savings on energy use

0 savings on labour

[ savings on worker protection expenses

0 savings on insurance claims and type of insuranuerage
0 savings on the monitoring of e.g. emissions

[J savings on maintenance

[J savings on capital due to more effective use anipl

0 savings on disposal costs

It is recommended that these additional savingsldghalso be stated in physical terms, such ag:

O the amount of energy saved
O quantity of useful by-product recovered and sold
O number of man-hours saved

Subsequent (indirect) benefits:
The implementation of a new technique can leadhémges in the production process, which a

jain

might lead to lower costs, for instance, a riseyistem effectiveness or improved product quajity.

Derived benefits should be assessed as far asbfgssid clearly identified when reporting t
results.

he

Regulatory costs (typically not relevant for authorsations)

What do we mean by regulatory costs?

The costs of regulation to the competent authdaty'regulator’) are known as regulatory costs.
In the case of authorisation, generally few charnige®ggulatory costs would be expected (except
perhaps for the regulatory role involved in ensyiraompliance with the authorisation). There
could be situations where it would relevant to ¢éoeis costs to the regulator. For example if
production is relocated outside of EU, there mightadditional costs of inspection of the imported

articles.

Types of regulator costs?

0 Change in administrative costs associated withexample, licensing an activity
0 Change in inspection and monitoring costs (e.gmgiorts or emissions)

0 Change in costs of any scientific modelling, sangpand testing

0 Change in enforcement costs

O Change in income stemming from changes in pemgithr taxed activities
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Downstream user and consumer costs
What do we mean by downstream user and consumer ds8

Consumer costs are costs that affect the consufrtee @nd product. Some of costs mentio
above are relevant to downstream users (i.e. re@ggravoided costs and benefits) as well as
ones listed below.

Types of consumer costs

0 Change in the lifetime of the end product

0 Change in market price

O Change in annual maintenance/repair costs

0 Change in effectiveness of the end product

0 Change in the availability and choice

Types of downstream user costs

0 Change in the lifetime of product from upstreararaBnanufacturer
0 Change in the market price

0 Change in effectiveness of the end product

0 Change in the availability and viability of usiag alternative

Subsequent (indirect) costs

may lead to higher costs, for instance, replacenoentepair costs. Derived costs should
assessed as far as possible and clearly identtieth reporting the results.

A “non-use” scenario may lead to changes in thdityuand durability of the end product, whi¢

ned
the

Economic cost data can be obtained from a variétyoarces but, whatever the source, the user

needs to think critically about the validity of thata. In most cases the key economic data wi
come from consulting the supply chain.It may be possible to gather economic cost datzgusie
other sources listed below.

The supply chain for the uses(s) applied for

Other relevant supply chains or suppliers (e.graténtial alternatives);
Trade associations;

Expert estimates;

Published information, e.g. reports, journals, vitelss

Research groups;

Cost estimates of comparable projects in otherstiais or sectors;

Eurostat or similar statistical services; and
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» Financial reporting from industries.

Cost estimates found in the literature may eitleepter or under estimated as they are likely to be
specific for a particular purpose rather than aegenindicator of the cost. The data will also éav
‘shelf-life’, as costs and prices can vary overdgimFor example, the price of a technique could
increase with inflation or, it could fall as thelmology changes from an experimental to a mass-
produced technique.

If data are expert estimates, it is important to pesent all the assumptions that the estimates
are based on As any expert judgment includes an element dijestivity it is important to
transparently show how the estimates have beewedeaind thereby avoid a biased analysis.

B.3 How to estimate social impacts

The checklists below supports the analysis of $agipacts (see section 3.5). The term ‘change’
used in these checklists can refer to revenuesestsicost savings. These checklists should be used
for all relevant supply chains (e.g. supply chdimmw alternative substance) and not just the ctirren
supply chain using the substance.

Employment Impacts
What do we mean by employment impacts?

Employment impacts refer not only to the changmial employment but also to the change in|the
types of jobs and where they are located. It ipartant to consider both the change| in
employment for those industries currently using arahufacturing the substance and also chapges
in employment due to a change in demand for annaltize product or process.

How realistic is it to obtain quantitative information?

In most cases it will not be possible to obtainrgifative information on employment impagts
especially on specific issues such as differentipational groups (especially without consultation
with industry representatives and trade associgltibat a “good” SEA would at least qualitatively
consider how a refused authorisation may affectactgpsuch as different occupation groups (e.g.
which kind of jobs and skills could be most affectander the “non-use” scenario).

Number of jobs

0 Change in labour required by upstream supplienslyding upstream suppliers for an
alternative)

O Change in labour required for manufacturers ofsthiestance / alternative
0 Change in labour required for transporting thessatice / alternative

0 Change in labour required for distributing thestahce / alternative

0 Change in labour required for storing the substdradternative

0 Change in labour required by downstream users
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Occupational groups

0 Change in demand for unskilled workers

0 Change in demand for manual workers

0 Change in demand for skilled and specialist warKparticular relevant for niche industries)
0 Change in demand for management positions

Location

0 Change in employment for each Member State

0 Change in employment overall inside of the EU

0 Change in employment overall outside of the EU

Other relevant social impacts
Working environment
0 Change in job quality
0 Change in training available
0 Change in worker rights and protection
0 Change in job security
0 Change in employment conditions
0 Change in support given to families
Workers
0 Change in the number of children employed
0 Change in the number of forced labour
0 Change in average wages and salary
0 Change in the good labour criteria of the ILO
0 Change in working hours / patterns (e.g. more toag or shift work)
O Change in equality — gender, race, ethnic origin
Consumer welfare
0 Change in utility (satisfaction) - from loss imfttionality of the product
O Change in utility (satisfaction) - from loss inrdbility of the product
0 Change in utility (satisfaction) - from product lemger being available

0 Change in utility (satisfaction) - for any otheason
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Outlined below is a more detailed approach to asiady employment. This should only be
considered if the simple approach shown in se@iérindicates that further analysis is required.

Task 1

Estimate the change to employment

Estimate the change in employment based on theavadtble information. It may be

possible to estimate the change in the typical remdd people required within th

e

process using a representative firm(s), followedipyscaling to the relevant geographic

area. Some form of sensitivity analysis shoulddoeied out when up-scaling the resy
(uncertainty analysis techniques is discusseddmpendix E).

Task 2

Estimate leakage effects

The change in jobs occurring outside of the geducab scope of the SEA should be

excluded from the change in employment. The ggidcal scope of the SEA shou
have been determined in stage 2 (Setting the sufajhe SEA).

Task 3

Estimate the displacement effects

The change in employment should consider any m#alision or substitution of job
elsewhere within the geographical scope of the SEAnay help to consider what tyj
of jobs may be lost / created. Consider the skdiguired for these jobs to determi
whether these skills are in demand elsewhere witi@Hocal region area.

TIP BOX
If industries downscale or relocate, consider:

* Will industries take some of the employees withnthee. highly skilled specialist workers, lon
serving workers who have a lot of experience ardnall trained

* Redistribution - Can employees find jobs easilyhimtthe local area (consider the types of j
available and the skills of these workers)

»  Substitution of jobs — e.g. change from manufantujbbs to jobs related to distribution and stor
and service.

Similarly if demand for an alternative productsreeses, consider:
* Wil demand result in more labour or more investtriarcapital

» Redistribution of resources — will current emplayebange working hours/practices to meet the €
demand (e.qg. longer shifts rather than extra wajker

» Redistribution within the local economy — will tleepbs be taken up by those unemployed or
they be taken up by people already employed witignarea (this is a transfer of labour and shoaotd
be considered an additional social benefit); Tonsider the skills level of unemployed peoplehia
area and whether it is sufficient for the jobs eireated.

Its

ld

[}

e

bs

age

Xtra

will
n
t

Task 4

Estimate the types of jobs and skills levat the local region

Estimate either the skills (or qualifications) péople in the region where these

industries are located and the types of busindesased within the local region. Th
information should be available in national cendais.

IS

TIP BOX

Use the Travel to Work Area (TTWA) to define the bcal region
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The TTWA represents the area in which the majasftyhe people that could work on a manufacture
site would live. The fundamental criteria for th€WA are that, of the working population in the arat
least 75% actually work in the area. For examptavér 75% the working population work within 20Kk
of the site, this can be used as the TTWA. In otderollect and analyse data using national cedatss,
the TTWA can be approximated using for instanceeb@utput Area boundari&s

Task 5 | Estimate the effect on the area of these jsb
Determine what type of jobs may be lost / createthe region and how this relates
the types of businesses located in these regiordetermine how significant these jo
are within those regions affected.

TIP BOX — Some useful social indicators that can beund in national census data
* Number of people employed relative to the workigg population in the local area
* Relevant employment sector distribution in the lar@a e.g. manufacturing, construction, trans
storage and communication

» Job occupation type in the local area e.g. managetsenior officials, plant and machine operativ
* Qualifications of people in the local area who afrevorking age

Task 6 | Estimate other relevant social impacts
Determine what impact changes in net employmeng loavother relevant social impad
such as job security and working hours. In mostesait may only be possible
gualitatively infer these impacts.

B.4 How to estimate trade, competition and wider emomic impacts
This section supports the analysis in section 3.6
In particular:
Task 1 — Analyse the market to determine the ghihitpass through additional costs

Extent of the market

A good starting pointing point is being able toritify the size of the market. The size of the marke
can be broadly defined as a:

39 Super Output Areas are a geographic hierarchy mgédK government to report small area statisticEngland and
Wales. There are three layers of Super Output Arkaver, middle and upper —typically the middledays used i.e.
areas with a minimum population of 5,000 people meeéin population of 7,200.
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» Local market — this is where there is a need farxdgoand services to be near to the customer.
This can be limited to a region or regions withisirgle member state.

* Regional market — this is generally limited to & feeighbouring Member States.
* EU market.
* Global market — this is where firms are competiggiast competitors from all over the world.

Understanding the extent of the market is import@astit may determine the power that the

downstream user and end product customer (finakibimythe supply chain) have over the price of
the commodity. In a local market, the downstreaarwand end product customer might rely on
one manufacturer and may have limited control elrerpurchase price of raw materials. This will

be less so in a global market, where prices arermd@ted on the open market and European firms
need to remain competitive against manufacturedsraporters from outside Europe.

TIP BOX
Information that could be useful to help determinethe size of the market
* The location of manufacturers
*  Where the main upstream suppliers are located
» Import/export trade data to understand the flownaterials and the size of the market

» Sales data to determine the value of the marketvemete the main downstream users and end custoaners
located

* Physical characteristics of the product — is ityets transport the substance & feasible to do ser dong
distances?

Price elasticity

Price elasticity is a term used to describe howsisige downstream users and the end product
customers are to changes in the manufacturer's.pri€ a product is price sensitive — demand is
price elastic — then any increase in the price wuadditional production costs will result in a
decrease in demand. If the manufacturer is a épaker” his/her demand is described as perfectly
elastic and any increase in price will eliminate fales.

Some issues that might affect the elasticity of phiee of a commodity include: the level of
competition in the sector, the power of downstreasers and buyers, the power of suppliers
(upstream), and the ease with which downstreansws®t end product customers can switch to an
alternative product.
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TIP BOX
Information to assess price elasticity

Each company in the supply chain is likely to béealb make an expert assessment of how price sengiteir
product is and thereby how likely it is that costs be passed on without a significant reducticsaies.

If a more quantified estimate is needed it is aahlis to consult with an economist to determining phice elasticity.
The main information considerations are explaineldW. It is quite a comprehensive list of inforneati(although not
exhaustive) which may not be relevant for all typeauthorisation applications.

1. Information about the bargaining power of downstaasers and the end product consumer to dictateribe
that a manufacturer can charge.

Try to find information about the rivalry withinéhsector, economists typically try to use the cotregion ratio (CR)
(or the Herfindahl-Hirschmann Index which is moifficult to find). The CR indicates the percent rofarket share
held by the four largest firms (although it maylosgible to find data for the largest 8, 25 andiB@< in an industry)
National census and other forms of statistical rigpgp often report the CR for major Standard Indast
Classifications (SICs).

2. Information about the bargaining power of suppliersharge a high price for raw materials requbgd
manufacturers.

This will affect the operating costs of the mantiaer. These costs can either been absorbed bydhefacturer or
passed on to downstream users in the market price.

3. Information about the threat of new entrants

The threat of new entrants to the market could cedurices. If manufacturers (or the industry inegat) are making
large profits this would encourage new firms totégrthe market’ and try to take a share of theifgdfeing made
Several factors would influence the decision obteptial new entrant and in general a lot of thi®imation can be
obtained through desk based research and the s&etof /industry experts.

4. The threat of alternatives

The threat of alternatives could reduce prices deipg on how real the threat is. A real threatksly to make the
price elastic, whereas when the threat of alteveas low then the price is more likely to be irle. Some of the
information can be obtained from sector/industrgegts or by consultation with downstream users.

Competitive rivalry

In a sector where there is little or no differetitia between the products that are supplied by a
large number of manufacturers then there will liegh degree of competition. It will therefore be
more difficult to pass on any additional costs twdstream users or the end product customer
where cost increases are not borne by competitd/ben the effect (i.e. legislation) takes place
across the whole of the EU, it may be possibléEldrfirms to pass on costs so long as the market is
not exposed to competitors who can import from idetsof the EU. The more international
competition there is, the more difficult it coule Hor EU firms to pass on the costs to their
consumers.

Alternatively, if the sector is characterised byrem@pecialist products, and where there is an
opportunity to differentiate one manufacturer’squrot from that of the competition, then there may
be more flexibility on the price. In these situasahere is more opportunity for the operator tsspa
on the costs to the customer. Similarly, the eeg®sed the firm is to international competitidreg t
easier it may be for the firm to pass on costfiéwr customers.
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TIP BOX
Information that could be useful to assess compeieness

Competitiveness is a comparative concept of thétykind performance of a firm, sub-sector or coyrib sell and
supply goods and/or services in a given markeformmation that may be relevant in assessing corniyeiess is
listed below. Generally some of this informatiom dze obtained from desk based research, althowggm#jority of
this information can only be obtained from manufiaets and trade associations.

* number of competitors in the market

» market share of competitors

» rate of growth in the industry

e exit barriers —i.e. costs to leave the industry

 diversity of competitors — is this the only subsgthey make/sell?
» product differentiation

» cost of manufacturing per unit (alternatively ttestcof value added)
» level of advertising expense

» labour costs

» expenditure on research and development

Resilience of the industry

‘Resilience’ describes the supply chain’s abiliyatbsorb any increase in costs while ensuring that

it remains viable in the short, medium and longrter In order to ensure this viability,

manufacturers and downstream users in the sectbrneed to be able to generate sufficient
financial returns on an ongoing basis to be ablentest in, for example, process development,
product development or safety and environmentaravgments. Any increased costs will either
need to be absorbed along the supply chain (i.ethbymanufacturer or downstream users) or

passed on to the customer.

Themain sourcesof trade, competition and wider economic costs laemkfits are likely to be
from:

» Statistical services and in particular Eurostat

 Member State specific trade data e.g. uktradeinfahe UK (part of HM Revenue &
Customs)

» Financial reporting to shareholders and compangitcreports

» Published information i.e. websites, journals agbrts

» Consultation with industry (trade associations emlividual companies)
* Research groups

* Expert estimates
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Analyse the market using ‘Porter’s five forces theny’

There are several established methodologies that been developed for analysing markets. One
commonly used methodology is ‘Porter's five forcdeory’. Competitive forces determine
industry profitability because they influence theéces, the costs and the required investments of
firms in an industry. Specifically it will help tdetermine whether additional costs be passed on to
downstream users and consumers

According to Porter’s view, the rules of competitiare embodied in five forces that shape the
structure and intensity of competition:

. rivalry among existing firms

. the bargaining power of suppliers (upstream supbgin)

1
2
3. the bargaining power of buyers (downstream useaist@ end product customer)
4. the threat of alternative products or services

5

. the threat of new entrants

The strength of these five forces varies from imgut industry, and can change as an industry
evolves over timeln most cases undertaking a five forces test willequire specialist economic
expertise, although it will not require any econontg modelling capabilities.

Rivalry among existing firms

Strong rivalry in a sector (i.e. between competmgnufacturers, or competition within each
downstream user market) is likely to result in srocompetition on price and may possibly
constrain profit margins and, therefore, the séxtability to absorb or to pass on any costs of the
“non-use” scenario. The concentration, or numlbgrayers in the market, can indicate the level of
rivalry in the sector (the concentration ratio (GRh give an indication of the concentration in the
sector). If overcapacity exists, then there wdlllmited opportunity to gain market share (this ca
sometimes be the case in sectors where productsaddeto a standard specification, such as
cement). Also, if there are high exit barriers.(high shutdown costs) then these factors arg/like
to lead to strong rivalry within the sector.

Bargaining power of suppliers (upstream supply chan)

If there are a large number of manufacturers/ingserin a sector or a small number of downstream
users and end product consumers, then there iy likedbe keen competition on price. Upstream

suppliers might also be in a powerful positionhié tmanufacturers / importers are constrained by
high switching costs (e.g. re-tooling or increasemhsport costs) and cannot switch upstream
suppliers easily. A good indication of this is thige of the market i.e. an international market
would imply that switching costs are low. If a&®ds only a small outlet for an upstream supplier

then the supplier is again in a powerful positiomd acan dictate the price and reduce the
manufacturer’s ability to bargain for lower costs.

Bargaining power of buyers (downstream users and thend product consumer)

If a sector is characterised by a small numberwfebs (downstream users and the end product
consumer) taking a significant market share of ghkes, then the buyer tends to be in a strong
position and can exert more influence on the pridée ability of existing manufacturers in the
sector to pass on any additional costs may, thexrebe constrained. However when the product is
a small fraction of the buyer’s costs, there maynoee flexibility to pass the costs on.
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The buyer may also be able to influence the markieg, if the cost of switching to an alternative
(i.e. process/substance) is low. Similarly, if @anpeting manufacturer uses a more expensive
alternative (i.e. process/substance) it may noesearily be able to charge a higher price, because
of significant buyer power, forcing the manufactueabsorb the higher cost of the alternative.

Threat of alternative products or services

Where the buyer has the option of switching to lterative product, then this may present a threat
to the sector (for example, aluminium and plastiesincreasingly being used as raw material in the
production of cars, as a substitute for steel), tine opportunities to pass on increased costseto t
buyer are limited. The buyer may initially be mthnt to make the switch because of the cost of
investment cost of modifying their process thatytheould have to make to accommodate the
switch, but as the cost increases and these aestefected in product price increases, the thoéat
buyers switching to substitute products may becomee of an issue. Switching to an alternative
product means distributional changes but if it itssin activities relocated outside of EU it could
have impacts on the overall economic activity.

Threat of new entrants

Highly profitable markets tend to attract new entsa This threat tends to be constrained if there
are high entry barriers (new equipment, accessstaltltion channels, customers switching costs,
legal permits, etc.). An important consideratisnricreased costs (i.e. from using an alternative
product, change in process) which could make norc&tdpanies more competitive in the market,
prompting EU industries to consider relocating méof the EU.

This section supports the analysis in section 3.6
In particular:

Task 2 — Determine the resilience of the indussing financial ratios

Determine the resilience of the industry using finacial ratios

For a firm to be economically viable it must beeabd adapt and grow under varying economic
conditions and fluctuations within its industry. n#lysing the viability of an industry using
financial ratios will help to determine whether @muohal costs on the industry will limit any furthe
growth in industry or even put part of the indusint of business.

To be economically viable a firm must maintain siét:
* Liquidity;
» Solvency; and

* Profitability.
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Liquidity is a short-term measure of the health of a companydescribes the company’s ability to
pay off its immediate liabilities. This appendnciudes a method for calculating both the ‘current
ratio’ and the ‘quick ratio’, which are routinelged to describe liquidity.

Solvencyof a company describes the company’s ability téilfiié obligations in the longer term.
Solvency is when a firm’s assets exceed its exteielat (liabilities). Therefore the firm has a goo
financial basis or stability and, as such, solveiscg good measure for the overall wellbeing of the
company. If external debts are greater than theetasalues, a state of insolvency exists.
Calculations for ‘debt/asset ratio’ and ‘interesiverage’, which are routinely used to describe
solvency, are included in this appendix.

Profitability : Companies with higher profit margins and ovepadifits will find it easier to absorb
any increase in production costs (this is mosttijjséributional impact to society). A business that
is both solvent and liquid will not necessarilygrefitable. A simple definition of profit is revae
after costs have been deducted. More importantfitpcan also indicate the return on capital
invested i.e. it compensates the owner of the akijait the loss of the capital for any other point
use. This is usually a good basis for investordetiermine whether the return on their investment
will yield an adequate return relative to the solwe risk of the company as well as alternative
investments elsewhere including risk-free investisieThere are various measures of profitability.
Financial ratios for ‘gross profit margin’, ‘netqdit margin’ and ‘return on capital employed’ are
discussed in this appendix.

This section includes several financial ratiosdach of these key indicators.

Liquidity

Liquidity (‘Current’) Ratio = Current Assets
Current liabilities

This is considered the main test for liquidity. Ténés no exact value for this ratio which can be
used as a guide to a firm’s health as it will depen the industry and the particular circumstances.
Generally figures of around 1.5 are recommendedghdhe trend is more important. A value at or
below 1.0 indicates concern (can not meet shom tebt) and values greater than 2.0 may mean
that too much finance is tied up in short term &sse

Acid Test (‘Quick’) Ratio = _Current Assets — dtoc
Current liabilities

Under the acid test stock is deducted becauseaibesghard to quickly convert stock into cash due
to various factors such as the weather or legmlatiAccountants recommend that the acid test ratio
should be around 1 i.e. that there should be afibuof liquid assets for every €1 of short-term debt

Solvency
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Debt/asset ratio = total firm liabilities
total firm atse

Debt/asset ratio is a common measure of busindsenay. Generally smaller debt/asset ratio
values are preferred to larger ones. Smaller galndicate a better chance of maintaining the
solvency of the business should it be faced withedod of adverse economic conditions. Low
debt/asset ratios may also indicate that the firmeluctant to use debt capital to take advantfige o
profitable investment opportunities. Values whach less than 1 indicate a solvent business.

Profitability

There are various measures of profitability. Testion focuses on gross and net profit margins as
well as return to capital employed (ROCE):

Gross profit Margin = Gross Profit X 100
Sales

The gross profit margin is the percentage of saesnue before other expenses are considered.

Net profit margin = _net (operating) profiX 100
Sales

Net gross profit margin is generally consideredergignificant because, unlike gross margins,
fixed overheads are taken into account.

Return to capital employed (ROCE) = Profit beftaoe and interestX 100
Capital employed

The ROCE is the percentage of return the firm Ie &b generate on its long-term capital employed
in the business. It is also sometimes used asasume of efficiency. A firm’s ROCE allows
investors to judge the financial effectiveness @ tompany action and it possibly be used for
growth forecasts. A high ROCE indicates that aifitant proportion of profits can be invested
back into the company for the benefit of sharehsldd he reinvested capital is employed again at a
higher rate of return, which helps to produce higbarnings-per-share growth. A high ROCE
is, therefore, a sign of a successful growth comppan

If the ROCE is lower than the rate of a risk-fregdstment such as a fixed savings account, then
the firm maybe better off closing down, sellingasssets and putting the money in this fixed savings
account. Investors can use the ROCE to other patémvestments to see who is likely to generate
the best return.

Consistency is a key factor of performance. Suddemges in the ROCE could indicate a loss of
competitiveness in the market or that more assetdi@ld as cash. There are no firm benchmarks
because ROCE can be low during periods of recesBidras a very general rule of thumb, ROCE
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should be at least double the current interest rédte ROCE any lower than this suggests that a
company is making poor use of its capital resources
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APPENDIX C VALUATION TECHNIQUES

VALUATION TECHNIQUES
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Introduction

This appendix outlines alternative valuation tegimess for estimating the monetary values of
human health or environmental impacts. The Comion& Annexes to Impact Assessment
Guidelines (chapter 11) provides information oamge of valuation techniques.

This appendix provides a few more details on méshe techniques including how they could be
used in an SEA. The appendix is intended to prowdé an introduction to the different
techniques available. More detailed informationl @pecialist expertise should be sought before
carrying out the valuation of impacts.

The valuation techniques described in this appemuesent several alternative approaches to
establishing monetary values for impacts or chavgesre there is not market price that can be
applied. The valuation techniques will thereforemarily be relevant for human health and

environmental impacts. They could however also &devant in situations where a “non-use”

scenario will result in a quality change to a goodervice.

Traditionally in chemicals risk management, value tansfers have often been used to value
impacts such as environmental and human health immds. The remaining techniques
presented in this appendix have not usually been ed partly because it is more difficult to
apply them to chemical risk management but also becise they require a lot of resources to be
devoted to gathering data. The applicant should tee this into consideration when planning
their resources and budget.

It should also be kept in mind that valuation techiques such as avoided costs and in some
cases resource costs are not providing valuation tfie impacts as such and there they should
be applied with care making it clear why they are sed.

Where can | find more information about valuation technique?

Economic literature on valuation techniques is fileh A couple of more recent books include:

o Freeman, A. Myrick; “The Measurements of Environtaémnd Resource Values:
Theory and Methods”, Resource for the Future P2333

o Carson Richard: “Contingent Valuation: A ComprehesmsBibliography and
History”, Edward Elgar Pub, 2008.

C.1 Value transfers
Whatis this technique?

Value or benefit transfer is the process of takirigrmation about monetary values (which can be
benefits or costs) from one context (the ‘studg’siénd applying it to another context (the ‘policy
site’).

Due to constraints on time and resources, it igkelyl to be practicable to conduct new valuation
studies when developing an SEA. Therefore, estidhatdues can be transferred from previous
studies with similar characteristiche context in which the original valuation studgsaconducted

is often termed the ‘study site’, and the site wehitre new value estimate is needed is termed the
‘policy site’. Value transfer can be used acrod$etknt sites (spatial value transfer) or at one
specific site over time (temporal value transfefhe main assumption with value transfers is that
estimates of the value of an impact at one siteahle to provide a reasonable approximation to the
value for another site with similar conditions.
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How is this technique used?

Typical steps in value transfer are as follows:

Determine the type of value required (e.g. cost@ated with a particular health impact)
Conduct a literature review to identify relevanbaaion studies

Assess the relevance of study site values forfeeais the site in question

Assess quality, consistency and robustness of sitelylata

Select and summarise the data available from thdy stite

Transfer values from study site to the policy sitequestion, adjusting as appropriate (e.g.
for purchasing power)

Determine how to aggregate impacts in relationtt®ia question, e.g. households affected,
area of influence, and so forth.

The key step is transfer from the study site topgbkcy site. There are different ways to do this
transfer depending on the differences in the chariztics of the study site and the policy siteheT
following types of transfer can be applied:

Single value transfer (e.g. the willingness to fayprotecting a natural site estimated at
€100/person surveyed in the original study is usespectively of the size or qualities of
the site)

Marginal point value transfer (the value of €10f®ason is used taking account of the size
of the area)

Benefit function transfer (the transfer includesesal attributes, size of area, number of
species, income of surveyed population, etc)

Meta value analysis (a number of studies are ugesktimate a value to be used for the
benefit transfer)

What difficultiescan arise when using this technique?

The quality and/or availability of existing studies often insufficient. A value transfer is
only as reliable as the original study;

The expected change of new projects or policiesiiside the range of previous experience;

Problems occur with converting a discrete change. (n environmental quality) into
marginal values to value the new policy;

Problems occur trying to value a gain (i.e. in eowimental quality) when the valuation
relates to a loss (in environmental quality);

Differences in the study site(s) and the policg siannot be or are not accounted for in the
transfer model or procedure.
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Whencould this technique be used? (within the SEA esst

It is not feasible to estimate all impacts in aicghb SEA using the data that will typically be

available. Value transfer methods may be partibuleseful for an SEA where a ‘rough and ready’
indication of impacts may be sufficient to reacjudgement. They are also particularly relevant
when time and financial constraints rule out the esother valuation techniques.

Appendix B on impact assessment includes examplesbtes with benefit transfer values that has
been developed as part of EU initiatives. Theyecwome health and environmental impacts and
have been developed through a meta analysis apparacagreed amongst the Member States.

Exampleof how to use this technique

There are some existing databases of valuationestaahd it can be expected that further databases
will become available in the future. CurrentlyetBVRI databases one example of a valuation
study database. EVRI includes about 1500 to 2G00ation studies and new studies are added
regularly. Whilst use of valuation studies areelikto be relevant for an SEA in only a limited
number of cases, the example below shows how anesmbenefit studies to get an understanding
of the likely order of magnitude for certain impsct

Valuation of recreation benefits are particularlglicovered as this type of use value has been
subject to many studies. One of the studies thatbe accessed in the EVRI database is a study
that summarised values available for recreatiorefig?) drawing upon values from a number of
primary studies. It is therefore a meta study pravides the basis for using meta value benefit
transfer. The meta analysis is likely to providenare robust basis for the benefit transfer than
transfer from studies covering individual sites.

This study summarises the value of different raaeal activities. It includes, for example, the
value attributed to swimming and fishing. A momgtaelfare value is given in $ per activity day
per person. The mean value for swimming is $21dasr per person, while the mean value for
fishing is $36 per day per person. The uncertastyiven by the gross range of values; for fishing
the range is from $2 to $210 per person. (Thislgbts the uncertainties inherent in such an
approach and uncertainty analysis — see AppendiisHikely to be a fundamental part of any SEA
using value transfer techniques. Where possibl@ie rplausible range could be used i.e. weighted
average or confidence interval around a mean value)

Before using such values, the issues listed alregarding considering whether the benefit values
are suitable for transfer, need to be addressed.

In this case, most of data are from North Ameristudies. One needs to consider whether this
affects the applicability for use in the EU. Tlusvers two aspects: i) Are there differences in
income levels and ii) are there differences ingnexfices for recreational activities.

40 Rosenberger Randall S.; Loomis, John B. 2001. ftetransfer of outdoor recreation use values: Ahtdcal
document supporting the Forest Service Strategim.PGen. Tech. Rep. RMRS-GTR-72. Fort Collins, Q0S.
Department of Agriculture.
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In this example, the difference in income levels ba measures as by the difference in GDP/capita
in EU and in the US. The GDP values needs to becas purchase power parity (PRP)t means
that there is accounted for differences in priceell€if the nominal income/capita in country A is
twice that of country B but all prices of goods amuvices are also twice as high in country A, then
the PPP adjusted income/capita will be the same).

If it is further assumed that there is no reasohdieve in any particular difference in preference
for these recreational activities the values candssl.

The conversion of the above willingness to pay Itesiiom $ 1996 values to € in 2007 prices
includes the follow steps:

» Conversion of $ to € based on 1996 exchange rates;
» Adjustment of the values by the difference in hdwodée income in 1996;

» Adjustment of 1996 value to 2007 price level byngskU inflation rates for the period 1996 to
2007.

The conversion of estimates from one currency tihaer and from prices in the year of the study to
present prices is described in Section 4.8. Ingkample there a few complications. In 1996, the €
was not established as real currency but existégeiiorm of ECU. Its value are comparable to the
€ and it is therefore used. Based on the Eurostizibdse the exchange rate is estimated at 0.79 €
per $. (average exchange rate for last quarte®@6)L

Adjustment for the effect of different levels of alth is complicated by the fact that EU in 1996
was only EU15. The new member states have GDP detrelt are relatively low but they
experience high annual growth. It is therefore astjon how to account for that. GDP/capita figure
for 1996 show a difference at 70 to 80% betweenad® EU while the more recent figures are
down to about 50%. Here the adjustment is basexD0i data.

GDP per
capita
(PPP) 2007
estimates
European Union 28 213
United States 43 444
Ratio 1.54

Based on Eurostat data the EU inflation (EU 27)nfit®96 to 2007 is about 40%.

All three steps in adjustment of the original wiiness to pay estimate are illustrated below.

Adjusted for Final
Original Currency EU income .
: . . adjusted
estimate adjusted and price
value
level
$in 1996 €1in 1996 €in 1996 €in 2007
prices prices prices prices
Swimming 21 17 11 15
Fishing 36 28 18 25

41 This adjustment can be found using the OECD PRRhi§ web-page has moved, use the statisticalpoftthe
OECD site and look for the PPP topic in the topiit}
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As it can be seen this conversion it not straigitésd and it is therefore recommended to consult
economic expert advise in the case of this kinbesfefit transfer.

If in an SEA a number of natural sites in the EUavexpected to be affected, recreational values
could be used to develop estimates of the ordenaxjnitude for the possible loss (or gain) that

would be expected to occur. The values could bd tls®ugh an assessment of how many people
currently undertake recreational activities and twbe those activities would be prevented due to
contamination (or improvement) of the sites. Iftatal 500,000 person days of fishing would be

affected, the potential loss would be €14 milli@r pear with range of €1 million to €82 million.

If the number of people affected were not knowseasitivity analysis could be undertaken. If the
total economic cost difference between the two SEénarios was estimated to be €100 million per
year, a sensitivity analysis could show that if enthran 3.7 million recreational fishing days were
potentially affected, the loss would exceed theneadc costs (€100 million divided by €27/fishing
day equals 3.7 million days). If additional infation indicated that the total fishing activities i

the areas potentially affected was only 100,00€emnal fishing days, it could be concluded that
this loss would be unlikely to exceed the econorogts. In most cases there would be other types
of environmental effects to consider, making thredkof analysis more complex.

Where can | find more informaticabout this technique?

EC Impact Assessment Guidelines Annexes (see ahbptd5 January 2009

UK Treasury Greenbook (Chapter 5)

The Environmental Valuation Reference Inventorg searchable database of valuation studies of
environmental benefits (and human health) andténohed as a tool for facilitating benefits transfer
http://www.evri.ca/

Technical guidance document on the use of socio@o@ analysis in chemical risk management
decision making (OECD 2002)

Central Queensland University: A Systematic Datalfas Benefit Transfer of NRM Values in

Queensland
Cost-Benefit Analysis and the Environment Recentdb@pments (Chapter 17) -OECD 2006

C.2 Stated preference
Whatis this technique?

The basic idea behind any stated preference (SPnigue for estimating impacts which are
typically not assigned a value through the markein{market prices) is to quantify a person’s
willingness to bear a financial cost in order thiage some potential (non-financial) improvement
or to avoid some potential harm. SP approachedased on hypothetical markets and rely on
asking people hypothetical questions utilising goesaires. These questions can ascertain the
economic value people attach to certain goods a&mdices. With any study conducted using
questionnaires, the reliability of the valuations anly as good as the actual questions and the
language used (i.e. any bias in the language dorgptavailable will affect the usefulness of the
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results).

Within the class of SP methods, there are two radtire groups of techniques: the contingent
valuation method (CVM) and choice modelling (CM).

Contingent valuation method (CVM)

When deploying the CVM, the examiner constructsemario or hypothetical market which is then
posed to a random sample of the population to astintheir willingness to pay (WTP) for an
improvement or their willingness to accept (WTA) matary compensation for the decline in
quality (e.g. in terms of environmental qualityBased on survey responses, examiners estimate
values such as the mean and median WTP for an vaprent or willingness to accept
compensation for a decline in quality.

Choice modelling (CM)

In applying CM goods are described in terms ofrtaétributes (quality, price etc) and of the levels
that these attributes take. Respondents are peelseith various alternative descriptions of a good
differentiated by their attributes and the levelsteese attributes, and are asked to rank, rate or
choose their preferred alternative with respecthi set of attributesWTP can be indirectly
recovered from people’s choices as long as pricens of the attributes, with the advantage of
avoiding an explicit elicitation of WTP itself.

How is this technique used?

Expert guidance is recommended when utilising $Rrtigues. The following steps are needed for
a successful SP study (Pearce et al., 2002):

» Initial Research — What question is being answerddiat is the object or impact being valued?

» Choice of survey method and valuation techniqus thé survey method face to face? Mail?
Internet? Will it be CM or CV?

» Choice of population and sample — What is the tapggulation, and what kind of sample
should be selected?

* Questionnaire design — Payment vehicle (Tax, PBbomation etc.)? Elicitation format? Form
of question? (Avoid wording questions which stiseraudience in a particular direction.)

» Testing the questionnaire — Focus groups, piloteyts, redesign.

e Conduct the main survey — Redesign questionnatiecanduct main survey.

» Econometric analysis — Construct a database oftsemod pass to econometrics experts.

» Validity and reliability testing — Do the resultsst validity and reliability tests?

» Aggregation and reporting — Aggregating from theagke results to the target population.

Whencould this technique be used? (within the SEA pssi

It is generally not expected that an SEA would udel primary valuation work. If however, the
values at stake are sufficiently high it could lecided to undertake primary valuation. Such
valuation studies could be relevant for differeypes of impacts. Monetary valuation techniques
are often considered in the relation to environmlesahd health impacts. They could also be used to
assess whether a "non-use” scenario would resut @manged quality of an end product. The
choice modelling (CM) technique was originally dgsd to gain understanding of consumers’
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willingness to pay for changes in quality and othtributes of consumer goods. By designing a
guestionnaire covering the different qualitieshad €nd-product, the willingness to pay for a change
in those qualities due to ban of the substanceddoeilestimated.

A valuation study could also be designed to spediff analyse the willingness to pay for the
change in risks between the two scenarios. Thigdcenable the willingness to pay for reducing
the risks(s) to be analysed even if only a qualgatiescription of the risks is available.

Undertaking a primary valuation study would requérpert input. There are organisations
specialised in design of (unbiased) questionnaisedection of representative samples and
implementation of surveys.

What difficultiescan arise when using this technique?
* Respondents may not offer a genuine response leetaysdo not believe in the scenario

* Results obtained are not based on actual behaam@lican therefore miss factors present in
markets

» It is possible for respondents to agree with tliedffered without properly considering the
magnitude of the bid or other considerations

» Social desirability bias occurs if respondents gigsponses in such a way as to portray
themselves in a favourable light with respect twiamorms

» Statistical analysis of data can be very complek raqjuires expert assistance and specialist
software

» The payment vehicle used and framing of the questoan greatly influence results

» The technique can be very costly and time consuming

Where can | find more informaticabout this technique?

Ecosystem Valuation, Methods chapter 6: Contini&htiation

DTLR: Economic Valuation with Stated Preferencefireques Summary Guide (March 2002)

NOAA Coastal Services Center - Environmental VabdratPrinciples, Techniques, and
Applications:

DEWR - The Economic Value of Biodiversity: a scappaper(October 2003)

Technical guidance document on the use of socio@o@ analysis in chemical risk management
decision making (OECD 2002):

Cost-Benefit Analysis and the Environment Recentdbl@pments (Chapter 8-9) -OECD 2006
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C3 Revealed preference
Whatis this technique?

Revealed preferences (RP) are uncovered througialachoices made by individuals in the
marketplace and share the common feature of usargehinformation and behaviour to infer the
monetary value of an associated non-market imp#ictsome instances, replacement costs have
been used as a form of revealed preference (ege#toration of earlier damages). The three main
revealed preferences approaches are introduced .belo

The hedonic price methodof environmental valuation uses surrogate marietsder to ascertain
values for environmental quality. The real estat@rket is the most commonly used surrogate
market used in hedonic pricing of environmentaueal Property prices are affected by different
pollutants such as air and noise and this as atdimgpact on their value. By comparing properties
with otherwise similar characteristics and cormegtior all non-environmental factors, information
on the housing market can be used to estimate @sopillingness to pay for environmental
guality.

Under thetravel cost method a demand curve for a non-marketed recreationgigioasset that is
dependent on the condition of its environment canirferred from an estimated relationship
between visitation rates and the costs of travglima site. In other words, by investigating how
much people are willing to pay to get to a sités possible to infer the value they enjoy fromrigei
at the site.

Averting behaviour and defensive expenditure approaches are sinuldnég previous two, but
differ to the extent that they refer to individua¢haviour to avoid negative intangible impacts.
People might buy goods such as safety helmetdtaeeaccident risk and double-glazing to reduce
traffic noise which in turn reveals their valuatiohthese negative impacts. Avoided cost approach
is explained in section B.5.

Whencould this technique be used? (within the SEA esst

Techniques based on revealed preferences aralelstb be useful in an SEA context. In terms
of preferences for avoiding exposure to chemicalshe work place or in during consumer use,
there may be examples that could be used to aksess population at risk would be expected to
choose to avoid or reduce the risks and theirngiliess to pay for that. To undertake a revealed
preference study, one would need to identify aasiten where workers or consumers have a choice
between different levels of exposure to a chentbalhicals and where the choices have a financial
implication, such as on salary or product prices whth the stated preference techniques, specialist
input would be required.

(Benefit transfer values are often based on redgaieference studies.)
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What difficultiescan arise when using this technique?

» Coefficients on attributes in models estimated fidmices in actual settings provide only
limited predictions of the impact of changing pas

» Statistical analysis of data can be very complakraquires expert assistance

* Co linearity among multiple attributes is commonréavealed preference data, making it
difficult to separate the effects of attributes anelating implausible results

* Revealed preference methods are relatively contpléxplement and interpret, requiring a
high degree of statistical expertise

* The technigues requires a large amount of dateegathand manipulation is required and
can therefore be costly depending on data acchiysibi

» Problems with hedonic pricing include

* The scope of impacts that can be measured is tintibethings that are related to the
surrogate markets involved

» The method only takes into account perceived ingact impacts that individuals are
unaware of will be missed

* Problems of the TCM include
- The travel itself may have a value
- The same costs might be incurred to access rharedne site
-Some of the costs are intangible (e.g. opportwusts of time)

» Averting behaviour has the difficulty that the meirgoods may have more benefits then just
reducing the intangible negative impact being messu

Where can | find more informaticabout this technique?

Energy, Transport And Environment Center For Ecaodptudies: the development and
application of economic valuation techniques amirthse in environmental policy — a survey
(2003)

NOAA Coastal Services Center - Environmental VabratPrinciples, Technigues, and
Applications:

DEWR - The Economic Value of Biodiversity: a scappaper

Technical guidance document on the use of socio@uo@ analysis in chemical risk management
decision making (OECD 2002):

Cost-Benefit Analysis and the Environment Recentddgpments (Chapter 7) -OECD 2006
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C4 Resource cost approach
Whatis this technique?

The resource cost approach can be used to maketanpnaluations of health effects such as
illness. The resource costs of an illness comdisivo components. The first is the actual co$ts o
illness, which are the easiest to measure. Estomatf these costs is based either on the actual
expenditure associated with treating differenteifises, or on the expected frequency of the use of
different services for different illnesses togetiwth the costs of those services. The key problem
in assessing the direct costs is the ability tdectldata on the actual costs associated with a
particular health end-point, given that accounpingctices adopted by health practitioners have not
generally been developed with this in mind.

The second component of resource costs is thatsbfelarnings and/or time, often referred to as
indirect productivity costs. The costs of lostreags are typically valued at the after-tax wage ra
(for the work time lost), and lost home time at tpportunity cost of leisure (for the leisure time
lost). However, a basic drawback of including thaslirect costs is that, although well established
the approach does not necessarily provide a relialtimate in times of high unemployment
(OECD, 2002). Total resource costs are then estitnas the sum of:

0 actual expenditure (e.g. medicines, doctor anditaddplls) per day, i.e. direct costs; and
o the value of lost earnings and leisure time per dayindirect costs; and

These are then multiplied by the number of dayk sied number of cases of sickness for the
illness.

It needs to be recognised that, because the resoasts approach focuses only on the more
tangible costs avoided, it does not necessarilgaean individual’'s full WTP to avoid an iliness
(Freeman, 1993, in OECD, 2002). Care is neededhWWEP values include the costs incurred by
the individuals for treating an illness, in orderaivoid double counting.

Whencould this technique be used? (within the SEA essi

The resource costs approach is similar to any asstssment and it could be relevant to use in the
SEA context. If health impacts are identified ghd use of benefit transfer is not suitable, an
estimation of the resource costs related to thétheapact would be useful.

What difficultiescan arise when using this technique?

» The technique is limited to specific situations e¥hinvolve health impacts and therefore the
technique will have limited applicability

» The approach does not necessarily reflect an iddalis full WTP to avoid an illness as it
just focuses on the resource costs e.g. lossd8iin associated with the pain the individual
suffers

« Obtaining data on actual costs for a specific asialynay be difficult given the accounting
practices generally adopted by health services
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Where can | find more informaticabout this technique?

Technical guidance document on the use of socio@uo@ analysis in chemical risk management
decision making (OECD 2002):

Cost-Benefit Analysis and the Environment Recentdl@pments (Chapter 14) -OECD 2006

C.5 Avoided cost approach
Whatis this technique?

This technique assesses the cost of measures dhat been introduced with the purpose of
preventing, avoiding, or mitigating the damagesseduby, for example, use of a substance with
non-threshold effects. Instead of providing acstmeasure of monetary values based on people’s
willingness to pay for a product or service, therapch assumes that the costs of avoiding damages
to ecosystems or their services provide usefunedés of their respective values. This is based on
the assumption that, if people incur costs to awzEthages caused by lost ecosystem services for
example, then those services must be worth at\ezet people paid to avoid the damage.

How is this technique used?

The initial step for the avoided cost approach ive® assessing the environmental services or other
services which are provided. This consists of $yiag the relevant services, including how they
are provided, to whom and at what levels. The sécgiep is to estimate the potential damage
which could occur, either annually or over someidite time period. Finally the monetary value of
potential damage, or the amount that people speaddid such damage, is calculated.

What difficultiescan arise when using this technique?

Costs incurred are usually not an accurate measutiee benefits derived which contradicts
one of the main assumptions of this approach. @&pmoach should, therefore, be used as a
last resort as social preferences for ecosystewmcesror individuals’ behaviour in the absence
of those services are not considered.

The methods may be inconsistent because few emrental actions and regulations are based
solely on benefit-cost comparisons, particularly at th&amal level. Therefore, the cost of a
protective action may either exceed or fall shéthe benefits to society.

These approaches should be used only after sdwestylemonstrated their willingness-to-pay
for the investment in some way (e.g., approved dipgnfor the investment). Otherwise there
is no indication that the value of the good or ger\provided by the ecological resource to the
affected community is greater than the estimated @bthe investment.
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Whencould this technique be used? (within the SEA esst

The avoided cost approach could be used to valpadta where an EU wide target means that
increasing or decreasing emissions of a substamegdwhave to be offset by changes in other
sectors. The avoided cost approach is suggestedlation to the emissions of G@nd other
greenhouse gas where it is almost impossible tivelexr useful damage estimate; see Section
3.4.40f the guidance.

Where can | find more informaticabout this technique?

Ecosystem Valuation, Methods, Section 5: Damagé Sesided, Replacement Cost, and
Substitute Cost Methods
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DISCOUNTING — APPENDIX D

This appendix aims to give supporting guidanceettiisn 3.7 on how to carry out the discounting
of costs and benefits in a SEA. This appendix glesinformation on:

» The reasons for discounting

» Choosing the discount rate

» Discounting rate approaches

» Other key considerations;
o market rates vs. social time preference rate
0 environmental and health issues
0 intergenerational issues

o Future generation’s valuation of health and therenment

D.1 The reasons for discounting: ‘valuing the futue less than today’

The two main, non-exclusive reasons why the larggority of economists argue that costs and
benefits should be discounted over time are:

A time preference reason, which could have two camepts:

* Individuals are ‘impatient’. Although most individls may be (almost) indifferent as to
whether they receive a gift in a year’s time corepatio a year and one day, people will
generally clearly prefer to have their gift todagher than tomorrow, even if both gifts
are equally guaranteed. Economists term this ‘tiome preference’. Some economists
have argued that society as a whole does not arldhwt have the impatience that
single individuals have.

e Individuals are ‘mortal’. Individuals may not beoand to benefit from future
consumption and so place greater value on presaisumption (that is not to say they
do not consider the future as many individuals hBoreexample pensions and leave
bequests for future relations). Government thowgh need to consider future
generations and human/environmental/social catastroThis will be discussed later in
more detail.

Capital is ‘productive’. Productive capital im@i¢hat current consumption is more expensive
compared to future consumption. When you savesihyour money, you receive a positive
return (interest) that allows you to consume marethe future. This premium for not
consuming now is a concept also referred to asgmalt productivity of capital’. An individual
can earn ‘interest’ on their money invested indrggs account. This interest in the ‘marginal
productivity of capital’ of the savings account.

Similarly, if a company invests in updating its kig machinery, the value of any additional
output, is the ‘marginal productivity of capitabrfthat particular investment. If we continue
with this analogy, new investment in say public adion may result in a better educated
society and workforce. Here the ‘marginal produttiof capital’ could be a more productive

workforce or savings from less training requiredf. we assume consumption continues to
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growth (as historical trends over the past centsinpw) diminishing marginal utility of
consumption implies that additional consumptiothia future is less valuable than consumption
today.

Often, risk is mentioned as a third reason for @isting. It concerns the uncertainty related to

specific costs and benefits (incurred by a spepéity), which is often reflected in a surcharge on

the interest rate required for getting the finahameans to incur costs and benefits at different
points in time. Discounting implicity assumes ttheuch spreading out is possible. In the

evaluation of investment projects such a risk mgrks commonly used. For an SEA, however, it

is recommended to book such costs as a sepanaiteaitel not through the discount rate as the latter
reflects the general price of waiting and the rsskelated to specific costs of benefits only.

As said above, the consequences of discountinghatehe impacts that occur further away in the
future have a lower PV compared to impacts thauoat the short term. It has therefore been
argued that discounting should not be used foragesnvironmental, health and intergeneration
impacts. Many of the arguments brought forwardemsentially moral in character; for instance, is
a fatality over 5 years less grave a matter thanawer 2 years time? Should one refrain from any
such comparison through economic evaluation?

These considerations are valid and merit theretmgarate consideration in the appraisal and
reporting activities. However, it is also true ttia practice people, companies and governments
make such trade-offs in everyday decisions. Rathar doing so implicitly we recommend doing
so explicitly so as to gain insight on the (possildonsequences and the trade-offs related to the
decision at hand.

D.2 Choosing the discount rate

The choice of discount rate can alter the comparisgiween various impacts within the SEA. For
example, if some costs mainly accrue in the futtie, mere use of a high discount rate would
reduce the PV of these costs. This is of particitaportance when the time period under
consideration has to be rather long; a relativegh tdiscount rate effectively gives a weight of
practically zero to effects in the further future.

The table following shows the benefit of one siay davoided using a hypothetical estimate of
€200. The table shows how the discount factor ceardepending on the discount rate and the
timing of the impact. It shows that when using?a discount rate the estimated savings of one sick
day avoided in the f0year is valued at € 135.11 whereas the savingslis€ 3.96 in the 100
year (all other things being equal). This is a m@@59 in the 100 year if a 6% discount rate is
used.

Table 22 Example of why the timing of the impact magter

Year 10 20 30 50 100
Discount factor using 4% discount rate  0.6756 0.4564 0.3083 0.1407 0.019
Benefit of one sick day avoided (€200), € 135.1 1289 €61.66 €28.14 €3.96
Discount factor using 6% discount rate 0.5584 0.3118 0.1741 0.0543 0.0029
Benefit of one sick day avoided (€200) € 111.68 €62.36 €34.82 €10.86 €0.59
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Unfortunately, there is no consensus on a uniforapiglicable standard value of the discount rate.
Partly this reflects heterogeneity: different grewgmd different societies may have a different time
preference; moreover, the appropriate discountmetg depend on the scope and running time of
the specific appraisal exercise. For example sifilastance has PBT or vPvB properties and ceases
to be produced after the sunset date, there mHybstienvironmental impacts resulting from
production which lingers for beyond 30 years. Thene for sensitivity the use of declining
discount rates may be appropriate to use in additiadhe 4% discount rate.

Moreover, for some types of problems it matters tivbe the actual preference of the involved
economic agents as expressed as market behavitakeis as a point of reference or an ethical
principle; for other type of problems it does not.

Setting of the discount rate, in particular oveomager period of time, adds to the complexity of
choosing the discount rate and because there esralsfull consensus among economists, it is
highly recommended to run a sensitivity analysimparing a few different discount rates.

It is recommended that the user undertake a semsitalysis of the effect of alternative discount
rates. It is unlikely that a consensus on discogntill emerge among experts as the trade-off
between the welfare of current and future genematis political. By analysing the implication of
alternative discount rates, the use presents tiltemse in the most transparent manner allowing
any reader of the SEA to make own judgements abeutrade-off.

Following on to the arguments for why to discoum following list includes alternative ways to
determine the discount rate:

* Social time preference based on ‘actually obserbethaviour’ usually combines the
‘impatience’ argument of people preferring consumphow for consumption later, a pure time
preference usually estimated to be around 1.5 9h, the effect of the prospect of higher future
consumption due to economic growth (about 2—-3%is Tesults in an overall time preference
and thus a discount rate typically in the rangell@e¥ 3% to 5%.

* Intergenerational equity is another argument toeb#®e time preference rate on. The
intergenerational equity argument suggests thatoffportunities for consumption should be
equal over time. The basis for this rate wouldefame be expected real per capita growth rate
in the economy. The real growth per capita ratdifficult to predict over a long time period
and it has historically and regionally varied sfgr@ntly. Currently the real growth rate forecast
for EU for 2007 is around 2% and real growth hasnbia the range of 1-3 % over the last years.

» Lastly, the discount rate could be based on the&mebn capital. This is the opportunity cost
argument that money used to invest in risk reduastioould alternatively have received the
average return for private investments. A discoate based on this type of argument would be
in order of 5%-8%. Here, it matters for the choafediscounting rate which economic agent
specifically is incurring the cost or benefits iretcourse of time. For consumers this may be the
relevant market interest rate; for industry, theynbe the (required) return on investment.

Some possible discount rates are shown in Tablelf2Be impacts are likely to occur over a long
period of time, it is recommended to include in femsitivity analysis a discount rate scheme that
allows for a falling rate after 30 years.
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Table 23 Discount rates

o

Discount | Comments
Rate
(%)

EU Level

Impact Assessment 4% Based on the average real yield on longer teowergment debt in the EY

guidelines EU over a period since the 1980’s. This is intendedeftect the social timé

Commission preference. Allows for setting the discount ratedéferent levels wher
appropriate.

Financial discount rate 6% | For projects financed from EU Structural funds. sThate may increase fo
8% for new member states or current candidates evtirery would have
difficulty obtaining finance at a lower rate.

Some EU MS

Denmark — Environment 3% This is based on the social time preferencetfate

Ministry

Denmark — Finance 6% This reflects the opportunity cost from other poctge before tax angl

Ministry depreciation (OCC approach). Given the two rateserssitivity analysis i
usually conducted to consider the impacts of ubioitp discount rates.

France 4% That is for costs and benefits accruing within 8ang; the rate falling to 29
beyond 30 years.

Germany 3% | Time period: 20-40. After 40 years it is recommeahde use a declining
discount rate

Ireland 5% Called the ‘test discount rate’ which is used InGBA and CEA of public|
sector projects. Can be adjusted when there argfisant changes in red
interest rates and in the rate of return on investshin Ireland.

Slovak Republic 5% | The Slovak Republic Ministry of the Environment days a 5% discoun
rate for the evaluation of environmental impacts,iredeed it is for othef
impacts in society. 30 years is set as the maxinmamzon for which
economic benefits and costs are considered, witspeeial discount ratgs
for projects or policies with very long-run impacts

Spain 5% Water infrastructure projects howeveraud@o discount rate

Sweden 4%

UK 3.5% | This is based on the social time preference ragr @30 year period.

Thereafter a declining discount rate; 3% for 31¥852.5% for 76-125 yrq,
2%for 126-200 yrs, 1.5% for 201-300 yrs and 1%3@i + yrs.

Source: Based on information in Hepburn (2006)

D.3 Discounting rate approaches

Introduction

The main arguments for discounting are either itihe preference argument for consumption now

to consumption later or the opportunity costs opited from private investments. It can

theoretically be demonstrated that in an econontly wo risks, taxes or other “distorting” factors,
the two rates would converge to an equilibrium ratel that equilibrium rate would then be the

social discount rate.

42 samfundsgkonomisk vurdering af miljgprojekter, Blit)g Energiministeriet, 2000.
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In the real world economy the two might differ feeveral reasons and also arguments about
specific characteristic of health and environmemtgdacts might lead to deviation from any of the
two theoretically based discount rates.

In the guidance text, a practical approach has b&sggested applying the discount rate
recommended by EC for impact assessments and akofgytsensitivity analysis. In cases where
the decision is not influenced by the choice oftdisit rate there is no need to focus on the
discounting issue. In other cases where the tiroingpsts and benefits imply that discounting has
an impact on ranking of alternative outcomes, gimhbe relevant to further explore the discounting
issue.

This appendix provides more guidance on how to takle a more detailed analysis. It does not
contain a detailed theoretical coverage of all efsffe

Discounting rate approaches

There two main competing theories for determinimg discount rate, which are summarised below
include:

» Consumption rate of interest (CRI) or social timeference rate (STPR)
* Opportunity costs of capital (OCC).

Each theory is described in the subsequent sedticiheding how to find data to support to use of
each argument.

Consumption Rate of Interest (CRI)/Social time preérence rate (STPR)

As mentioned earlier people are impatient. The edtevhich an individual is willing to forgo
consumption now, for future consumption is knowntlas CRI. It reflects the income that a
consumer would require in the future to compen8atsurrendering a unit of income today. The
term CRI is sometimes used to denote the individna¢ preference rate while the social time
preference rate is called STPR. They are both basdtie same theoretical arguments. The social
rate is an aggregation on the individual rates. fEhevant social discount rate to use in the SEA is
the social rate and we will use the term STPR s8zdee the time preference based rate. The STPR
can be broken down in two components as illustratéttjuation 4.

S =0 +pg Equation 1

s = social time preference rate
& = utility discount rate
u = income elasticity of marginal utility

g = long-run average rate of growth of consumpgiencapita = that of income (GDP) as well

43 For a comprehensive theoretical elaboration ofishaes of discounting the reader is referred two@r et al (2005)
and Hepburn (2006)
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The variables is the rate that future utility is discounted.r Baample setting=0 would imply that
utility today is valued the same as utility in tilistant future. Some economists would argue for
this based on ethical grounds that utility showtfall just because they occur in the future.

Some researches have further splitdhthe utility discount rate, in two components: thee time
preference rate element and the “changes in lilencks” elemeft. There is some empirical
evidence for determining these elements. Oxera2R00ntains a review of the literature which
subsequently was used to form the basis for theTu#asury’s guidance on discount rates, see
Example 3.

Example 3 lllustrative use of STPR

Using the UK Treasury Greenbook, they have caledl#tteir STPR of 3.5% in the following way:

& — The evidence suggests that these two compo(satstrophe risk and pure time preference) indiaatalug
of 6 of around 1.5 per cent a year for the near future.

u — The available evidence suggests the elastid¢itheo marginal utility of consumptiornu) is around 1. This
implies that a marginal increment in consumptioratgeneration that has twice the consumption otcthreen
generation will reduce the utility by half.

g- Maddison (2001) shows growth per capita in UK&?2.1 per cent over the period 1950 to 1998. Sjimg
the evidence, the Treasury pafeend Growth: Recent Developments and Prospaists suggests a figure [of
2.1 per cent for output growth to be reasonable. ditmual growth of g is therefore put a 2 per pentyear.

The calculated STPR:

So with g=2 per cen§ = 1.5 per centy = 1, then using STPR equation, the STPR to be asé¢le real discount
rate is

0.015 + 1*0.02 = 3.5 per cent

Source:HM Treasury (2003) Green Book, Appraisal and Eviduein Central Government
Approach to determine the STPR based discount rate

The ideal approach is determining the discountisate estimate the STPR. This can be split into
three stages:

1. Develop several scenarios for the values,pfand g
2. Assign a probability (expected outcome) to thesmados
3. Using equation 2, determine the expected (or ae@rdigcount rate based on the scenarios

However, in practice it is extremely difficult t@tkrmine the values ferandp (and less so for g)
because these are social preference variables andhdividual preferences. Using revealed
preference at an individual level to determinegbeial preference would need to be well justified.

44 See Oxera (2002). In the UK Treasury's Green B(bk reference guide for economic assessment olicoub
projects), the second term is called “catastropblcs” (as it takes a societal point of view), s¢s0 Example 2. Note it
can also be justified by an option value of waitiing. in the future one may obtain better inforimat/ technology
currently fully unforeseen)
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If the issue of discounting is crucial for the rfésidi the SEA and the user would like to consider t
determination of the discount rate further, revigwthe most up to date literature is recommended
as starting point. That might provide more emplra@a ond, u. The expected growth rate could
be explored further by analysis of the growth in i capita consumption. Though the historical
trend would provide some insight the variable te issthe expected/projected growth rate. It will
require an advanced macro economic model to makepnejections and it is therefore unlike to
undertaken as part of an SEA. Sitill if it shouldrbquired, specialist institutions operating macro-
economic models covered the EU should be contraotaddertake such work.

For more in-depth theoretical analysis, the usey msh to refer to Groom et al (2005) and
Hepburn (2006).

Opportunity Cost of Capital (OCC)

The concept behind OCC is that public investment‘ceowd out’ private investment. It sets the
discount rate at the real rate of return (to sgtifetirgone in the private sector. Often the OCfte ra

is different for each sector or industry group. eTdiscount rate is based on the return of the next
best investment of similar risk within ones ownteeindustry group. If for example the biotech
sector can earn a 10% return on its capital investpthen it may wish to also include as part of
their sensitivity analysis, what the effects ofngsa 10% discount rate are within the SEA when
applying for authorisation. It is advisable tolséarther advice before using OCC as it may not be
appropriate to use different discount rates ofedéht impacts and is not necessarily a discouat rat
which represents societies view.

Combining the two approaches

In an economy with no ‘distortions’ such as riskesses, eternal effects etc an equilibrium interest
rate would emerge where the two types of discoatesr would be equal. This rate would be
determined by the spilt of total production in teeonomy between consumption and investment
through the supply and demand for capital.

Because of these ‘distorting’ factors the two distong rates are not equal. It has been argued tha
a social discount rate could then be calculatea \weighted average of the two. The weight would
be determined by the split between consumptionssanthgs. However for the majority of SEA it
is recommended to use the appropriate approactestgghrather than the weighted average of the
two.

Market interest rates

Risk free market interest rates are sometimes aseh approximation to the social time preference
rate. This is discussed in the next section. Tiewing table includes actual long term interest
rates from EU member states.
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Table 24 Harmonised long term interest ratagithin the Euro Area

Countries Jan. 07 Feb. 07 Mar. 07 Apr. 07
Belgium 4.06 4.11 4.01 4.22
Germany 4.02 4.05 3.94 4.15
Ireland 4.04 4.07 3.97 4.19
Greece 4.28 4.3 4.2 4.4
Spain 4.07 4.1 4.01 4.21
France 4.07 4.1 4 421
Italy 4.26 4.28 4.18 4.37
Luxembourg 4.17 4.19 4.12 4.33
Netherlands 4.05 4.07 3.98 4.19
Austria 4.05 4.09 3.98 4.19
Portugal 4.18 4.19 4.1 4.3
Slovenia 4.23 4.34 4.34 4.41
Finland 4.05 4.08 3.98 4.2

Source: ECB and European Commission.
Seehttp://www.ech.int/stats/money/long/html/index.eémh#fnl

D.4 Other key considerations

Market interest rate vs. STPR

STPR is meant to reflect the rate at which soditgounts the future whereas the risk free market
rate might represent the rate at which individulideount the future. Hepburn (2006) argues there
are at least four reasons to use the STPR oveisth&ee market interest rate:

» Market imperfections — the market price may nolytreflect the social opportunity costs of the
resource. The market price can result in sub aptiresource allocations due to various
distortions such as asymmetric information, taxatimarket power and externalities. For
example many goods do not take into consider iir firice the environmental ‘externalities’
caused by its use and manufacture.

e Super-responsibility — market rates only reveal tireferences of the current generation.
Although consumers may weight current consumptigar éuture consumption, the government
in principal has a responsibility to both the cuatrend future generations.

» Dual role — Due to asymmetric information it is arain if the present generation are more
concerned about future generations than their daday activities on current markets would
reveal.

» Isolation — Based on arguments by Sen (1892) iddals may be more willing to invest for the
future under a collective contract even though they unwilling to invest in as much in
isolation.

45 for convergence assessment purposes (percentagesnpum; period averages; secondary market yiefds
government bonds with maturities of close to tearge
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However, it can be argued that the lowest risk-freeket rate, i.e. the one on the market for long-
running government bonds (which are corrected fflation), meets the first and fourth criteria
above in a satisfactory way. The market for suchds is deep and liquid and the issuers of this
paper, governments, have negligible default risié many buyers have long run perspective. For
example those who are close to retirement will eohthe majority of their pension fund into
government bonds to protect the value of theireatent fund, whilst those with a wishing to
diversify their portfolio may also have a proportiof the assets as government bonds due to the
low risks associated with these bonds.

The other arguments also seem to ignore that tbsept generation has preferences for the next
generation as people do save and consider therev@faheir children and their future offspring. |

is important to realise that discounting on theglonn attempts to take intergenerational effects on
board but that unavoidably it can only do this thyle the preferences of the current generation.

Environmental and health issues

For consistency all impacts which can be monetseslld be discounted whether they are health,
financial or environmental impacts. Sunstein aav&ll (2005) for example argue although human
lives can not be invested in the same way as dagata the resources used to save lives (or to
reduce risk) can indeed be invested in a varietyvays. Therefore there is no reason not to
discount such impacts. Some economists such agsRe{@999) have argued though that
environmental and health impacts should be disemlit a lower rate compared to economic
impacts because they are different.

Often the arguments used are actually about theatiah of environmental and health impacts and
not necessarily about their discount rate. Formta it has often been argued that environmental
goods are luxury goods, implying that as peoplet®me increases, their desire for environmental
protection/preservation increases. Adjusting tisealnt rate to reflect for expected growth in

income is therefore not the appropriate respoihsgtead valuations over the lifetime period should
be adjusted to reflect their value over time asomne increases (i.e. increasing WTP for

environmental protection/preservation). Therefiblis not appropriate to use lower discount rates
to compensate of uncertainties and differing ireaargational valuations of these impacts.

Using a simple example, where a new piece of egaifinis being proposed to reduce the level of
emissions exposure, this would result in improvetsi@nthe health of workers using this chemical.
If the benefits over the lifetime of the equipmemé based on the sum of each years discounted
benefits (based on using the NPV approach), anetss income was expected to increase, future
generations may then value these benefits morettigapresent generation. To account for this the
approach should not be to reduce the discount ateto incorporate future generations, by
increasing the valuation of these benefits in thare.

Intergenerational issues

The concept of capital is ‘productive’ implies rlicdo intergenerational issues. Without using
discounting, a life saved today would be valued shene as a life saved in 2050. However
discounting would take into consideration that itneestment today would save €X today and be
used to save more lives by 2050. However a balancempromise needs to be made as benefits
that occur in the future should not be overly peseal because of our impatience.

Dealing with impacts that occur over a long perddime (especially relevant for PBTs and vPvB
substances) makes determining the discount rayediificult. The main reasons are that we do not
know the preferences of future generations andréite of income and economic growth are
uncertain. This has lead to the idea of decreadisgpunt rates gaining more prominence (Groom
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et al 2005). For example the uncertainty of ecanooonditions was the basis for the UK
government to incorporate declining social rateshia HM Treasury Green Book which is their
official guidance on government project and pohppraisals.

Incorporating declining social rates over time coailow for:

» Changes in future preferences — individuals andetes preferences are likely to change
throughout their lifetime and there attitudes tdufa generations and potential human
catastrophe may change.

» Uncertainty about future economic conditions — dtvery difficult to predict the future
especially those beyond 30 years and very conts@atdn do so. An economic optimal growth
model can be adapted to introduce a ‘prudencetetiich will require several assumptions of
the future. A prudent society is one where indmald$ save because the future is uncertain and
are taking precautions. Gollier (2002) argues ¢hptudent society should care more about the
future when it is more uncertain, and this is aebieby reducing the discount rate, so that more
investment (favouring the future) becomes profgadlsing an optimal growth model and
developing the necessary assumptions for the medigely to be beyond most SEA with some
form of sensitivity analysis of using different dlatg discount rates more appropriate.

» Intergenerational equity — Using a declining disttoate is likely to result in higher values for
impacts on that occur to future generations contptiraising a single discounting rate over the
whole period (if the declining rate is set below #ingle constant rate).

However the use of declining discount rates is f@mlatic in practice because there is no
universally accepted guide for:

» At what point in time is it appropriate to staringsdeclining discount rates. As shown in Table
23 some member states have chosen to use dectiisogunting rates for impacts that occur
after 30-40 years.

» The speed (in terms of time) at which the ratek fdain as shown in Table 23 the rate of
decline used by several member states varies.

Overall, there is no definitive approach for thedtment of intergenerational effects within SEA.
The clearest way to actually understand any impioees for future generations are to present the
stream of costs or benefits undiscounted on a pgayear basis and then to undertake sensitivity
analysis using both the default 4% discount ratd amecreasing discount rate.

Future generation’s valuations of health and envirament

A solution to some of the concerns about the ugesitive discount rates for long term health and
environmental effects lie in the way these effegts valued or monetised. Valuations of health or
environmental effects has to be based the curemgrgtions preferences. It is however possible to
make a correction for the possible changes in thaketions over time. It may be possible, based
on the assumption that health and environment tyuate so called ‘luxury’ goods where their
marginal utility increases with income, that valaas should be increased if the income is expected
to grow. This will require specialist input to ingphent.
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E.1 Introduction

This section contains an overview of several uagety analysis techniques which supports section
4.3 where the aim is to determine whether uncedigainn the estimation of impacts could affect the
overall conclusions made about whether to grantatithorisation. More accurately the techniques
shown in this appendix can be used to either redlieevariability of estimates, or to help test
whether uncertainties affect the conclusions bairegvn in the SEA. The only way to actually
reduce uncertainty is through better data, betteletstanding and knowledge of the uncertainties
and through further analysis. However in most cassislual uncertainties will always remain. This
appendix is intended to provide only an introduttio several different techniques available. More
detailed information and specialist expertise stidnd sought before using any of the techniques.

The following techniques are covered in this sectio
» Sensitivity analysis—used to test whether uncdrtsaffect the conclusions being drawn;
» Scenario analysis —used to test whether uncegaiaffect the conclusions being drawn;
» Expert judgement — used to reduce the variabifigroestimate; and
* Monte Carlo simulations — used to reduce the vditiabf an estimate.

There are other less commonly used techniques asiafsk-risk analysis, Delphi techniques and
portfolio analysis which can be used to help redheevariability of estimates but are not discussed
in this guidance.

Definitions of risk, uncertainty and variability

Risk: Risk is the combination of the probability of a sequence and its magnitude. Therefore risk
considers the frequency or likelihood of occurremdecertain states or events (often termed
‘hazards’) and the magnitude of the likely conseqes.

Uncertainty: Uncertainty exists where there is a lack of knowkdconcerning outcomes.
Uncertainty may result from an imprecise knowleddehe risk, i.e. where the probabilities and
magnitude of either the hazards and/or their aasedticonsequences are uncertain. Even when
there is a precise knowledge of these componeste tis still uncertainty because outcomes are
determined probabilisticaHy.

Further information can be found atp://www.ukcip.org.uk/images/stories/Tools_gHETN_44.pdf

Variability: The size (scale) of the range of estimates foradiqular risk or impact due to
uncertainties. Techniques such as Monte Carlo aisatian be used be reduce the variability of
estimates (given there is sufficient data to rivicamte Carlo simulation).

46 For further guidance on these techniques, refeéheéo Technical guidance document on the use dbsmmnomic
analysis in chemical risk management decision ntpf@ECD 2002)

47 The term ‘aleatory uncertainty’ is sometimes usgtre probabilities and dependent consequencepracisely
known. ‘Epistemic uncertainty’ is used to descrifiteiations in which probabilities and consequeraresmprecisely
known.

180



APPENDIX E UNCERTAINTLY ANALYSIS TECHNIQUES

E.2 Sensitivity analysis
Whatis sensitivity analysis?

Adopting only the most likely value (estimated oeeage) of each impact within a SEA provides
no indication of the level of uncertainty surroumglthe analysis and hence has implications for any
decisions based on the conclusions. Instead,rédemmended that information be developed on
the range of plausible outcomes associated withiengption.

This type of information is developed through tise of sensitivity analysis, which is a generic term
for the techniques that involve identifying keyasptions (or variables) for which uncertainty as to
their values could significantly affect the condétuss drawn on costs or benefits. Sensitivity
analysis is therefore used to identify the varialteat contribute most to uncertainty in predicsion

How is this technique used?

The basic principles of sensitivity analysis (whethn relation to industry estimates, expert
judgment or models) are to:

Focus on key variables: Often a full sensitivityalysis is not feasible (due to time or data
constraints) and the analyst must limit the analysithose assumptions that are considered key.

Identify a plausible range for the key variabld$ie analyst should be careful to determine what
is considered a plausible range of values for te \ariables and to document the rationale
behind the range assigned and the level of ceytasdociated with this range.

Determine the impact upon the overall conclusiasiag the ranges for each of these variak
This can provide an understanding of how sensttieeoverall results are to differences in each
of the key variables.

Identify switching points, break-even values oetiold values: Switching points, break-even

values or threshold values are those values atwthie results of the SEA would change from

selection of one scenario to another (for examipémefits minus costs changing from being

positive to negative or the net benefits of onenade become greater/less than those of
another); they can often provide an indicationhs& tobustness of choosing one scenario over
another;

Clearly present the results: The results of thesisigity analysis should be presented clearly
and with accompanying descriptive text. The resutight be presented in terms of (a)
conclusions under basic assumptions; (b) descniptfqparameters varied for sensitivity testing
and impact on the conclusions.

What difficultiescan arise when using this technique?

Generally this is a fairly simple process, althoitgtan become more complicated depending on
the number of variables considered at one time.

The main difficulty is in being able to identifypdausible range using the data available. This is
a range of possible values that could occur emay be possible for a manufacturer to pass on
between 5 and 10% of the additional costs incuueder a scenario to downstream users
through higher prices.
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Whencould this technique be used? (Within the SEA pssi

Scoping phase: This technique can be particulaséful when trying to determine whether an
impact is an important impact which should be asedyfurther.

Analysing impacts: For the estimates of the maipdcts a sensitivity analysis could be carried
out to determine switching points.

What can be achievagsing this technique?

Identification of switching points or threshold uwat to see whether an impact could alter the
SEA outcome

Assessment of whether there is a need for moreletbt@nalysis: sensitivity analysis can also
be used as a screening device to determine if sdensive analysis is required.

Ideally, the end result of an uncertainty analydisuld be a probabilistic range resembling a
confidence interval.

Where can | find more informaticabout this technique?

EC Impact Assessment Guidelines Annexes (chapietd 3anuary 200

UK Treasury Green book (Chapter 5)

Technical guidance document on the use of socio@uo@ analysis in chemical risk management
decision making (OECD 2002)

E.3 Scenario Analysis
Whatis scenario analysis?

For most decisions characterised by uncertain@grettwill be more than one uncertain variable
affecting the choice of options. Instead of exangrthe uncertainty associated with each of these
variables separately (e.g. by using sensitivitylyais), a fuller picture of the implications of the
combined uncertainty affecting a particular decisimay be gained through the simultaneous
variation of the key uncertain variables. Thisrapgh is often referred to as scenario analysis, or
‘what if’ analysis.

Scenario analysis is one of the more useful anglsirmethods for assessing the importance of
uncertainty inherent in a decision based on SEAcah be used to provide an understanding of
what could happen without the need to specify pooibias; it can be applied quickly and does not
have as significant data requirements as the mmiegapilistic approaches. Scenarios can be used
to represent both qualitative and quantitative $ypeuncertainty. Scenario analysis is also often
the starting point for the use of many of the madeanced techniques for uncertainty analysis —
such the Delphi technique or Monte Carlo analysiwhen there are numerous scenarios to be
considered.

Scenario analysis involves defining a range of ipessoutcomes based on the uncertainty
surrounding key variables. Values of uncertainutspare selected (e.g. best and worst cases),
which give rise to the specified outcomes. Thesetlaen modelled deterministically (i.e. without
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assigning probabilities to the likelihood of thésguts) to indicate the range of likely outcomes.

How is this technique used?

The types of scenarios that may be appropriatedecl worst case; best case; business-as-usual,
best guess; trend analysis; low, medium and higferdnt periods in the future; different scales of
effect, etc.

Focus on key variables: Often a full scenario ysialis not feasible (due to time or data
constraints) and the analyst must limit the analysithose assumptions that are considered key.

Identify the estimated costs and benefits of sdesdry varying the key variables: The user

should identify appropriate values for each of kbg variables under each scenario considered
and then determine the overall costs and benefisMell as any relevant intermediate results)
of each scenario.

Clearly present the results: The results of tlemado analysis should be presented clearly and
with accompanying descriptive text.

What difficultiescan arise when using this technique?

Generally this is a fairly simple process althoitgtan become more complicated depending on the
number of variables considered at one time. Garequired to avoid excessive scenario testing as
this may introduce additional uncertainty (for exd@ if no conclusion is drawn as to which
scenario(s) is (are) considered most likely to ocdihnere are other problems associated with
scenario analyses, including:

maintaining consistency when specifying the scesaand

preventing emphasis being placed on average vatuessure that a sufficiently wide range is
considered.

Whencould this technique be used? (Within the SEA psst

Scoping phase: This technique can be particulasful when trying to determine whether an
impact is an important impact which should be asedyfurther.

Analysing impacts (stage 4) using a determinisppraach: For the estimates of the main
impacts low and high scenarios could be analysedgelecting values of input parameters that
tend to give a low result for one scenario andgh hiesult for another scenario) to determine
whether the SEA outcome would be different usinfedent plausible assumptions for input

values.

What can be achievagsing this technique?

Low and high scenarios can be used to determingheh¢he SEA outcome would be different if

various input parameters are varied within a plaasiange. If the results of the SEA differ under
each scenario, further uncertainty analysis mayubtfied to determine which scenario is most
likely to occur. If the SEA outcome is the samalemall the scenarios, then it is reasonable to
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conclude that the uncertainties considered willaltgr the outcome of the SEA (hence increasing
the level of certainty in the final results).

Where can | find more informaticabout this technique?

UK Treasury Green book (Chapter 5)

Technical guidance document on the use of socio@uo@ analysis in chemical risk management
decision making (OECD 2002)

E.4 Expert Judgement
Whatis expert judgement?

Because the possible implications of an applicatr@y be very uncertain, it is likely that expert
opinion is needed in order to determine not onlatrhe impacts might be, but also to judge how
likely it is that those impacts will be realisedestimated.

Such experts might includégr example specialists in particular chemicals, productssectors;
economic analysts; or market analysts.

When is it appropriate to use this technique?

Experts can be used to develop data related thkiddnood of future events or scenarios, ranges or
probability distributions for model parameters, gnital impacts and more qualitative views on the
relative significance of such impacts. Expert juggt may also be important to understanding and
bridging conflicting opinions on the interpretatiohmodels or other results.

What difficultiescan arise when using this technique?

Time constraints: It will be important to contaotperts as early as possible in the process to
ensure that they are available when you foreseadkd for their services. Consider including
experts at key stages in the development of the,Sfk&h as during any brainstorming
meetings/workshops.

Budget constraints: Consider what role experts haase in the SEA. Try to make best use of
their available time in areas where their expeintsaost required.

Experts may not be independent but represent nartirests.

Whencould this technique be used? (Within the SEA psst

Use of expert judgement necessarily involves idignty the most appropriate experts to provide
advice and input into the SEA. These experts maynkhouse or may be specialists brought in
from outside.

If you intend to carry out the SEA internally witiput from experts, then consider including them
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Brainstorming sessions or workshops

During the scoping phase, when determining the nmaipacts and the likely response by
industry and other affected organisations if thgliaption is refused.

Reviewing/inputting on important analytical secsasf the SEA report
Data collection and analysis — this is likely tothe main need for expert input

Consultation process

What can be achievagsing this technique?

Experts — by definition — have a better understagaif a particular subject than others. Utilising
this knowledge should help to minimise knowledgecartainties, providing a more realistic
estimate of expected behavioural change, valudssipparameters in the analysis and various other
factors. The use of expert judgement can thusifsigntly reduce the time needed for data
collection and analysis.

What_helpshould | get to use this technique?

It will be important early on in the process tontley what skills will be needed to carry out the
SEA and then consider to what extent may intermaéxternal expertise be required. Consider
whether you have sufficient expertise with:

The markets involved for the chemicals and assedigiroducts and services, including
historical and likely future behavioural changdhia event of unavailability of substances.

Stakeholder engagement — an important source afrir#tion will be cost data directly obtained
from industry. Therefore effective consultatiorda@ngagement is crucial to the quality of data
available to make an informed decision and to redutcertainties.

Impact assessment — those familiar with using tBeifepact assessment guidelines should be
well placed to conduct an SEA. It would be advisaio have a team capable of assessing
impacts on the environment and human health asagedbcial and economic impacts (including
wider economic impacts such as trade, competitiility and profitability).

E.5 Monte Carlo Analysis

Whatis Monte Carlo analysis?

Monte Carlo analysis is a further step in the asialpf uncertainty than the previous mentioned
techniques. It is a probabilistic tool, which igtgaularly useful since it explicitly characteristtse

uncertainty of input parameters by use of probgbiensity functions (PDFs). A PDF provides an
indication of the range of likely values for a peutar parameter and the probabilities of different
values within that range (e.g. uniform, normalantgular distribution). There must, therefore, be
some sort of information on the uncertainty of thput data to use this tool. This may include
defining the likely ‘shape’ of the PDF (such asrmal’ or skewed distributions) together with an
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indi

cation of mean values and associated variancange of possible values.

How is this technique used?

Collect sample values from each input value andkioenthem to generate numerous possible
output values and the likelihoods of those valuesuting (for example, this could involve
estimating the mean and standard deviation valaes fparticular parameter). Parameter or
model probability distributions may be derived enwailly (for example from population data or
indirectly from regression of other statistical rets) or by using appropriate assumptions based
on available data or expert judgement.

Document all assumptions and model specificatiofise quality of the overall analysis is only
as good as the quality of its components; thereédkeassumptions or model specifications
should be justified and well documented.

Run the simulation: The accessibility of softwtzaindertake Monte Carlo simulations is now
widespread, with many add-ons available for spriesets. However, it is important to
recognise that such analyses require knowledgehefshape of the probability distribution
functions for the uncertain input variables as wie#t degree of interdependence amongst the
input variables (which can be readily incorporatetb the analysis). The analysis itself is
generally an automatic process whereby differemtiesa for each parameter of interest are
selected according to their probability in the POt overall results are computed using the
selected values and the process is repeated — ofiey several thousand iterations. The
number of iterations that are required to ensus¢ #ach PDF is adequately sampled is an
important consideration (sometimes 10,000 or more).

Documenting the results: After sufficient iteraisp the result of a Monte Carlo analysis is a
probability distribution of the final output valg( The analyst can therefore make determine,
for example, the degree of confidence (e.g. asidence intervals) that the results will fall
within a certain range, such as below a switchiaptpfor the final results, or the most likely
value of the final result.

Whenis it appropriate to use this technique?

Where there are numerous uncertainties affectiagaisessment, it may be important to go beyond

as
the

cenario analysis and to consider the probabilisstributions of possible values. Where this is
case, then a Monte Carlo analysis may be viuab

What difficultiescan arise when using this technique?

Finding a significant volume of data on the undetias

Appropriate computer software is required. Theeasibility to Monte Carlo simulations is now
widespread, with many add-ons available for sprieseks. However, it is important to
recognise that such analyses require knowledgeh@fshape of the probability distribution
functions for the uncertain input variables as we# degree of interdependence amongst the
input variables (which can be readily incorporated the analysis).

Good understanding of statistics and the outputBeprogram i.e. probability density functions
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(PDF) are required in order to understand and ptake results in a meaningful way.

Whencould this technique be used? (Within the SEA psst

Given the level of expertise and data requiredge this technique, it should only be used if the
results of a sensitivity or scenario analysis iaths that further analysis is required on the
uncertainties and how they could affect the SEAthé SEA is conducted in an iterative process
(i.e. starting with a simple low tier qualitativesgssment which is built up to a more developed
assessment) then a Monte Carlo analysis shouldtenbarried out if a high tier (fully quantitative)
assessment is required.

What can be achievagsing this technique?

The main benefit to using a Monte Carlo analysithésresults are presented as a PDF. Therefore it
is possible to present the results in various waygs example, the ‘best’ (median) estimate of the
cost is €6.5m but there is a 10% chance that thevatl exceed €8.5m.

Where can | find more informaticabout this technique?

UK Treasury Green book (Chapter 5)

Technical guidance document on the use of socio@uo@ analysis in chemical risk management
decision making (OECD 2002)
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Introduction

This appendix provides more details on the mainicseconomic tools likely to be used in
undertaking an SEA. Socio-economic tools can bedu® bring risks/costs and benefits
(disadvantages and advantages) together to alloanfoverall conclusion to be made.

The tools covered in this appendix are:
* Cost benefit analysis
» Multi-criteria analysis
» Cost-effectiveness analysis
» Compliance cost analysis

* Macro-economic modelling

F.1 Cost benefit Analysis (CBA)
Whatis Cost Benefit Analysis?

CBA provides a framework for comparing the costd hanefits of each risk management option
(RMO). The nature of the analysis may range froma which is mainly qualitative to one which is
fully quantitative (and monetised).

Traditionally CBA has been used to determine whete investment is worthwhile from the
perspective of economic efficiency. This normatigans that there is an emphasis on placing a
monetary value on as many of the impacts of a meganeasure as possible and allows a more
transparent comparison to be made of the implioatmf more than one measure. The underlying
principles, however, can be more generally applgdvaluing all of a measure’s effects in
economic opportunity cost terms. One can thusraete the trade-offs that society would be
willing to make in the allocation of resources amg®incompeting demands. As a result, a robust
CBA can indicate whether or not a particular meassirjustified’ in the sense that the benefits to
society outweigh the costs to society.

How is this technique used?

Six steps need to be carried out in order to cotag@édull CBA (Moons, 2003):
1. Definition of the project/policy and of the redmt population of interest

2. ldentification of relevant impacts

3. Quantification of relevant costs and benefits

4. Valuation of relevant costs and benefits in nyaleems

5. Aggregation of benefits and costs over time isgalinting

6. Comparison of total discounted benefits withatatiscounted costs, to produce a net present
value (NPV)

7. Conduct uncertainty analysis on important patarsesuch as the discount rate, investment
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lifetime and cost and benefit estimates.

These steps are similar to the structure of the &€Anical guidance document. Guidance on the
above steps can be found in chapters 2-6 respBctive

Whenis it appropriate to use this technique?

The CBA is the approach which underpins this gusearin line with other guidance document it
takes a pragmatic approach where CBA is undersgsothe aim but realising that often many
important impacts can not be quantified. They Wwdlve to be presented alongside the quantified
impact in an equal manner. When drawing a conatusinod considering all impacts either an
implicit or explicit weighting is necessary. Frolmat perspective the CBA analysis becomes almost
similar to what is described in the next sectiodammulti-criteria analysis.

What difficultiescan arise when using this technique?

The main guidance deals with the different diffied such as quantification of impacts,
monetisation of impacts, discounting and unceriegnt

Where can | find more informaticabout the technique?

EC Impact Assessment Guidelines Annexes (chapdetd 3anuary 2009

Technical guidance document on the use of socio@uo@ analysis in chemical risk management
decision making (OECD 2002)

DTLR: Economic Valuation with Stated Preferencefireaqgues Summary Guide (March 2002)

Energy, Transport And Environment Center For Ecandptudies: the development and
application of economic valuation techniques amirthse in environmental policy — a survey
(September 2003)

Cost-Benefit Analysis and the Environment Recentdbl@pments -OECD 2006

F.2 Multi Criteria Analysis (MCA)
Whatis Multi Criteria Analysis?

MCA describes any structured approach used to mi@ieroverall preferences among alternative
options, where the options have several types paeats and/or accomplish several objectives.

In MCA, desirable objectives are specified and egponding attributes or indicators are identified.
The actual measurement of indicators is often basethe quantitative analysis (through scoring,
ranking and weighting) of a wide range of qualitatiand quantitative impact categories and
criteria. This need not be done in monetary terr@gferent environmental and social indicators

may be developed side by side with economic casisba@nefits and MCA provides techniques for
comparing and ranking different outcomes, even ghoa variety of indictors are used. Explicit

recognition is given to the fact that a varietyboth monetary and non-monetary objectives may
influence policy decisions.
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The key features of multi criteria analyses areitieatification of criteria to provide a means of
measuring the degree to which the various objestas® met, and the relative weighting of the
objectives which directly incorporates their vajudgements in the assessment of options. This
contrasts to economic analysis (particularly thiciehcy based approaches of CBA and CEA)
which is aimed at providing an objective measur¢hefnet value (or social worth) of a proposed
option.

How is this technique used?
Step 1- Identify criteria by which the impacts vii# assessed

The criteria and sub-criteria are the measuresdbpmance by which the impacts will be judged.
A large proportion of the 'value-added' by a forrCA process derives from establishing a
soundly based set of criteria against which to gutifige impacts.

A MCA manual developed for Department of TransgbfLR 2000) argues the perspective(s) of
interest groups may be important. One way to mhelthem is to directly involve the affected
parties in some or all stages of the MCA. A secappgroach is to examine policy statements and
secondary information sources from the variousrése groups and to analyse these to derive
criteria to reflect their concerns. A third, ifisable experience resides within the decision mgkin
team, is to encourage one or more of its membesi¢eplay the position of key interest groups, to
ensure that this perspective is not overlooked vdnig@ria are being derived.

Step 2 — Grouping the criteria

It can be helpful to group together criteria ink@ tmain types of impacts: generally economic,
environmental, health, social and wider economipdots for an SEA. This is particularly helpful

if the emerging decision structure contains a inedit large number of criteria (say eight or more)
and if a weighting is being assigned to each doiter

Step 3 — Assess the criteria

Before finalising the choice of criteria the prowisal set needs to be assessed against a range of
qualities:

» Completeness - Have all important criteria beefuohed?

* Redundancy and double counting — Remove any @itenich are unnecessary and avoid having
similar criteria.

» Operationality— It is important that each option can be judged reggaeach criterion. The
assessment may be objective, with respect to samenonly shared and understood scale of
measurement, like human health risk or cost. i ailso be judgmentaleflecting the subjective
assessment of an expert.

» Mutual independence of preferencelf should be possible to assign scores to impaitsout
knowing the scores given to other impacts.

» Size —An excessive number of criteria leads to extraydital effort in assessing input data and
can make communication of the analysis more diffidut a criteria which is too small, may
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result in the underestimation of important impdotsgiving greater weight to lesser impacts).

Step 4 — Set up a scoring system

Set up a scoring system whereby qualitative, gtaive and monetary impacts can be scored
against the criteria. Often scoring is normaliseth\a scale between 0-1. However a key aspect is
that the scoring system is transparent and thatstioeing system is consistently applied to all
scenarios. By introducing transparent, unbiasebivell justified criteria, the rationale behind the
SEA results can be clearly interpreted by the SBAmittee and third parties, and the decision of
whether socio-economic benefits outweigh costs Ishioel easier to make.

Step 5 - Weight criteria and compare scenarios

It is optional to apply a weighting to each impaltttwill often involve a subjective perspectivedan

is hence often sited as a drawback to MCA. If &iming system is applied then the justification
and rationale should be clearly set out. Once eashand benefit has been assigned a score (and
weighting applied if appropriate) then the sum saafrcosts should be deducted from the sum score
of benefits. A positive score would indicate tha socio-economic benefits outweigh the socio-
economic costs.

Whenis it appropriate to use this technique?

MCA is a type of decision analysis tool that is tmadarly applicable to cases significant

environmental and social impacts cannot be assigobdst monetary values. Most SEAs will

include a combination of impacts that are measureglalitative, quantitative or monetary terms. It
could therefore be argued that MCA could be appiedny socio-economic analysis although it is
not formalised with scoring and weighted critegad@scribed above.

What difficultiescan arise when using this technique?

Similar to CBA assessing the various impacts igesulto difficulties. The specific issues with
MCA are the choice of the score for each impact #redchoice of weights for each criterion.
Scoring of impacts that are described in qualitatterms is subjective as are the choice of
weighting. If an formal MCA is applied it is impautt to list all assumptions so that the scoring and
weighting are presented transparently.

Where can | find more informaticabout this technique?

EC Impact Assessment Guidelines Annexes (chapietd 3anuary 200

Technical guidance document on the use of socio@uo@ analysis in chemical risk management
decision making (OECD 2002)

DTLR (2002) multi-criteria analysis manual

The encyclopaedia of earth: Multi-criteria analysignvironmental decision-making

UNFCC brief summary of MCA

Example of MCA approach developed by BASF
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F.3 Cost Effectiveness Analysis (CEA)
Whatis Cost Effectiveness Analysis?

CEA is widely used to determine the least cost meznachieving pre-set targets or goals, with
these targets defined by government guidelineggislation. A CEA is often defined in terms of
finding the minimum cost of meeting a specified gihgl outcome.

The CEA can be aimed to identify the least optimoag a set of alternative options that all achieve
the targets. In more complicated cases, the CE#seésl to identify combinations of measures that
will achieve the specified target.

Compared to the CBA, the advantage of the CEA a$ there is no need for monetisation of the
benefit of achieving the target but is disadvantagbere a specific level of abatement has/can not
been defined.

Whenis it appropriate to use this technique?

As part of an application, it may be necessary d@tennine the impacts of different “non-use”
scenarios. This requires comparing each “as@* scenario against continued use of the subsst:
Here the use of CEA can be helpful in comparingéh&cenarios.

What difficultiescan arise when using this technique?

When the cost estimates do not reflect the fuliadomosts of the measure (i.e. are financial
costs rather than economic costs), then it maybagbossible to compare RMOs on an equal
basis;

Where the proposed measure would not achieve @nconfs level of effectiveness per unit of
expenditure (e.g. there is a limited number of vitiials who can benefit from the proposed
measure), then comparing this measure againstsotimeain equal basis becomes difficult;

When different measures would lead to varying lel risk reduction, with some measures
meeting targets and others falling short but inv@wsignificantly lower costs, conflicts may
arise between strictly adhering to the target amdirig an economically efficient solution; and

When the proposed measure has more than one tdnjgetive, for example, achieving health
benefits in addition to saving lives, or environt@nbenefits across more than one
environmental end-point, then measures may varthéir cost-effectiveness with regard to
different targets.

There is an underlying assumption that the benefichieving a target outweigh the costs. This
assumption gives rise to one of the key limitatimomcerning the use of CEA for regulatory
analyses: it does not explicitly address the goesif whether the benefits of regulation outweigh
the costs.

Other problems have arisen in the healthcare teket the failure of CEAs to adopt a common or
standardised approach that would allow for the ltesof different studies to be compared. In
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particular, a panel on cost-effectiveness analgtisssed the importance of adopting a societal
perspective when undertaking such analyses to erbat estimates reflect the full resource costs
of adopting a given option (Russetlal,1996).

Where can | find more informaticabout this technique?

EC Impact Assessment Guidelines Annexes (chapietd 3anuary 2009

Technical guidance document on the use of socio@o@ analysis in chemical risk management
decision making (OECD 2002)

Global Environment Facility (GEF) Cost Effectivergsnalysis in GEF project§SEF Council
Meeting June 6-8, 2005

F.4 Compliance cost assessment
Whatis compliance cost assessment?

Most SEAs begin with the assessment of compliarastsc Essentially, this type of analysis
focuses on the direct costs associated with thetemoof a particular measure, although it should
also identify any savings in costs due to changgsacesses, etc. At a minimum, such assessments
will identify the capital and operating (non-redog and recurring) costs that would accrue to the
sectors directly affected by the measure. They atsy examine the indirect costs to other sectors
where the impacts are expected to be significarg. (eosts falling on downstream users, for
example, due to the need to make process or otferges). They may also identify costs that
cannot be easily quantified, such as those relébedhanges in product quality or product
performance (further guidance can be found in arapt

These analyses tend to focus on the financial oagter than on economic costs. Financial
analysis is aimed at determining the impact thataposed regulation will have on a company or
sector and its cash flow. Financial analyses nmrayige the starting point for a Cost Effectiveness
Analysis (CEA) or Cost Benefit Analysis (CBA), pattlarly where compliance costs are used as a
proxy for economic costs. It differs from formal £&nd CBA, however, as these focus on the
economic or resource costs associated with a meaatimer than simply financial costs. As a
result, financial analyses will ignore the heakhyironmental and other social costs and benefits
that would arise from a measure and will, therefaret provide any comparison of the full
economic costs and benefits of adopting differeeasures.

Where can | find more informaticabout this technique?

Technical guidance document on the use of socio@o@ analysis in chemical risk management
decision making (OECD 2002)
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F.5 Macro-economic modelling
Whatis macro-economic modelling?

Macro-economic models are mathematical models diratat describing the interactions in the
economy. They allow for all economic effects inchgl all feed backs responses on different
markets to be covered in a consistent way. Thereddferent types of models that are suited to
answer different types of questions. In relatiorStAs, the use of macro-economic modelling is
less likely to be relevant. Only if there are eaoiimpacts that affect all sectors of the economy
in a significant way the use of macro-economic niodecould become useful. Applying a macro-
economic approach will require the use of a suitaiblbdel and given that it is very resource
demanding to develop macro-economic models thgiliGgions in SEAs would have to be based
on existing models. It would therefore require ekmelvice on which model to apply and similar
expert input to undertake the analysis. The EU mhppuidance includes more details on the
different type of macro-economic models and ligtsxe of the more used models which has been
developed through EU funding and therefore typycativer the whole of EU.

Where can | find more informaticabout this technique?

EC Impact Assessment Guidelines Annexes (chapt&s danuary 200D

Technical guidance document on the use of socio@uo@ analysis in chemical risk management
decision making (OECD 2002)

195



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

196



APPENDIX G CHECKLISTS — IDENTIFICATION OF IMPACTS

APPENDIX G CHECKLISTS — IDENTIFICATION OF IMPACTS

CHECKLISTS —
IDENTIFICATION OF IMPACTS

197



SOCIO-ECONOMIC ANALYSIS — AUTHORISATION

APPENDIX G CHECKLISTS

This appendix contains five checklists to help datee the main impacts of the “non-use” scenario
compared against the “applied use” scenario, dutimg assessing impacts stagéa more
comprehensive checklist is used later on in the $Eo&ess). The checklists are for:

* Human health risks;

* Environmental risks;

» Economic impacts;

» Social impacts; and

» Wider economic impacts.

The checklists are intended to be used as an altdetision-making tool to facilitate the process o
determining the main impacts and do not constautemprehensive list of impacts. They cover
only some of the impacts identified in the EC Intpassessment guidelines (2009). It is therefore
recommended that the guidelines for impact assedsane referred to for more information.
Completed checklists can be submitted with the &E#nprove the transparency of the analysis.

HOW TO USE THE CHECKLISTS

If the risk assessment (see Guidance on Informafeguirements and Chemical Safety
Assessment) indicates that risks for a particuladpeint are not significant (or possibly not

relevant) then the answer in the checklist shoeltild. Impacts that are not significant should be
acknowledged in the SEA report, but there is nodneanalyse the impact any further as it is
unlikely to alter the outcome of the SEA Howeveasks should be considered where there is no
concern identified in the risk assessment (underapplied for use” scenario) but where the “non-
use” scenario introduces new risks.

If a risk has been identified, then the answerhi@ thecklist could b&es or unknown. It is
necessary to try to establish whether this is:

* Yes - a significant impact (main impact)- This impact must be analysed further in the SEA
process; or

* Unknown — With the information available at this stagetl® SEA process, it may not be
possible to determine whether an impact is a sagant (main) impact. In this instance, more
information is required to determine the relevaotthe risk.

It may be helpful to complete the checklists durngrainstorming workshop or meeting, at which
internal/external experts and relevant stakeholdeesinvited to participate. In completing the
checklists, it may be appropriate to draw upon eesirof information such as the EC Impact
Assessment guidelines. In particular, pages 26f38e EC Impact Assessment guidelines contains
guestions aimed to the guide the reader towardsiegsthe impacts and issues that have particular
relevance are considered during stage 3 (ldentiificaand Assessment of Impacts). Note though,
these questions (as with the questions in the tisexkn this appendix) are neither exhaustive nor
definitive. They are meant as an aid to facilitdte reader to consider a wider range of potential
impacts under the “applied for use” scenario thay mave otherwise been ignored at the beginning
of the SEA process.
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The intention is to help the applicant consideridewange of possible impacts so that the analysis
does not immediately concentrate on a few core atgphat have already been identified during the
development of the authorisation applicant. Thusis texercise should result in a more
comprehensive picture of the potential impactsrahgng the authorisation.

Table 25 Initial checklist for human health risks

Likely to be a
significant
Potential Impacts — impact that
requires further
Changes between the “applied for use” and the “nomise” assessment? If ‘no’, reason why impact is excluded (e.g.
scenario” Yes/No/unknown not relevant for this application)

Are there any changes in risks to workers heglth
associated with using the substance? (E.g. chamges
number being exposed, type of exposure, severity of
exposures etc?)

Are there any changes in risks to consumer’s hgalth
associated with using the substance?

Are there any changes to public health and safskg?

Are there any changes in risks to workers hefplth
associated with known substitutes?

Are there any changes in risks to consumer’s hgalth
associated with known substitutes?

If there are any changes in the process used, wheke
changes have an impact on worker health and safety?

If there are any changes in the process used, whekk
changes have an impact on consumer health ang®afe

Are there any significant changes in emissions ito |a
water, land and/or any significant changes in raatemal
usage, which could have potential implicationstioman
health?

Are there any other risks/impacts that need to| be
considered?
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Table 26 Initial checklist for environmental risks

Potential Impacts —

Changes between the “applied for use” and the “nomse”
scenario”

Likely to be a
significant
impact that
requires further
assessment?
Yes/No/unknown

If ‘no’, reason why impact is excluded (e.g.
not relevant for this application)

Are there any changes in risks in air quality?.(arny
effect from emissions on acidifying, eutrophicatio
photochemical or harmful air pollutants that migffect
human health, damage crops or buildings or lead to
deterioration in the environment (polluted soirimers
etc)

Are there any changes in risks to water qualityanthe
quantity of water and drinking water?

Are there any changes in risks to soil quality antie
guantity of available soil and usable soil?

Are there any changes in risks to the emissiorzohe
depleting substances (CFCs, HCFCs, etc.) and goeseh
gases (e.g. carbon dioxide, methane etc) into the
atmosphere?

Are there any changes in demand/usage of renewable
resources (fish, freshwater) or changes to rate of

demand/usage of non-renewable resources (groundwg
minerals etc)?

te

Are there any changes in risks to biodiversity .(thg
number of species and varieties/races), flora,damd/or
landscapes (e.g. the scenic value of protectecstzape)?

Are there any changes in risks to land use which ma
affect the environment? (e.g. affect the balandeéden
urban and rural land use, reduction of ‘greenfisitgs,
etc)

Are there any changes to waste production (sotitan
agricultural, industrial, mining, radioactive oxto waste)
or how waste is treated, disposed of or recycled?

Are there any changes in the risks to the likelthobthe
prevention of fire, explosives, breakdowns, accdisieamd
accidental emissions? Any changes risks to théitided
of natural disasters?

Are there any changes to mobility (transport modes)
the use of energy? (e.g. is the a change in theucoption
of energy and production of heat, demand for trartsp
and change in vehicle emissions)

Are there any changes in the environmental consese
of firms’ activities? (E.g. does this change the o
natural resources required per unit of output aiticthre
process becoming more or less energy intensivel2tiél
change the operating behaviour of firms to polhatee or
less?)

Are there any changes in risks to animal and pieatth,

food and/or feed safety?
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Potential Impacts —

Changes between the “applied for use” and the “nomise”
scenario”

Likely to be a
significant
impact that
requires further
assessment?
Yes/No/unknown

If ‘no’, reason why impact is excluded (e.g.
not relevant for this application)

Are there any changes in environmental risks aatexti
with substitutes?

Are there any changes in the process used thahmagy
an impact on the environment? (e.g. alternativegss
uses a different amount of natural resources orainaf
energy used)

Are there any significant changes in emissionsrio a
water, and land or in raw material usage, whichd:bave
potential implications for the environment? (elgacge in
raw materials which need to be imported from owtsifi
the EU which leads to additional emissions fronmsgeort)

Are there any other risks/impacts that need to be
considered?

Table 27

Initial checklist for economic impacts

Potential Impacts —

Changes between the “applied for use” and the “nomise”
scenario”

Likely to be a
significant
impact that
requires further
assessment?
Yes/No/unknown

If ‘no’, reason why impact is excluded (e.g.
not relevant for this application)

Are there any changes to operating costs?

Are there any changes to investment costs? E.ts twos
avoid risks to human health such as waste and wastr
handling.

Are there likely to be changes to profitability Ecosts
of using an alternative substance can not be passed
along the supply chain.

Are there likely to be changes to sales and tunribizeg. a
loss of functionality leads to reduction in demand

Are there likely to be changes to administratioats®

Are there likely to be changes to innovation arskagch?

Are there likely to be changes to the market price?

Are there likely to be changes to the quality & fimal
product?

Are there likely to be changes to employment?

Are there likely to be changes to monitoring, coampte
and enforcement?

Are there likely to be changes to the trend insaled
production?

Are there likely to be changes to the cost assediafith
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Potential Impacts —

Changes between the “applied for use” and the “nomise”
scenario”

Likely to be a
significant
impact that
requires further
assessment?
Yes/No/unknown

If ‘no’, reason why impact is excluded (e.g.
not relevant for this application)

substitutes?

Are there likely to be changes to the performanat a
product quality associated with substitutes?

Are there likely to be any changes in the processl uhat
may have an impact on economic costs?

Are there likely to be any changes in emissioraito
water, land and/or any changes in raw materialeisag
which could have potential economic costs?

Are there any other risks/impacts that need to be
considered?

Table 28

Initial checklist for social impacts

Potential Impacts —

Changes between the “applied for use” and the “nomse”
scenario”

Likely to be a
significant
impact that
requires further
assessment?
Yes/No/unknown

If ‘no’, reason why impact is excluded (e.g.
not relevant for this application)

Are there any likely to be changes in employmerarat
EU level?

Are there any likely to be changes in employmera &S
level?

Are there any likely to be changes in employmenside
of the EU?

Are there any likely to be changes in the typeobf |
occupations?

Are there any likely to be changes in the working
environment? (e.g. working hours, job satisfaction,
training available etc)

Are there any likely to be changes to employmemther
sectors within the community? i.e. local restawsargtail
shops and other service industries.

Are there any other risks/impacts that need to be
considered?
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Table 29 Initial checklist for competition, trade andder economic impacts

Likely to be a
significant
impact that

requires

Potential Impacts — further

assessment?

Changes between the “applied for use” and the “nomise” Yes/No/unkno | If ‘no’, reason why impact is excluded (e.g.

scenario” wn not relevant for this application)

Are there any likely to be changes to competitiathiw the
EU? (e.g. changes in the number of products aveiltab
downstream users and consumers)

Are there any likely to be changes to competitigsneutside
of the EU? (E.g. would a refused authorisation gine
advantage to manufacturers outside of the EU?)

Are there any likely to be changes to internatidgrede? (e.g.
trade flows between EU and non-EU countries)

Are there any likely to be changes in investmenwfl? (e.g.
businesses deciding to locate outside of the EU)

Are there any likely to be changes on EU and M&rfaes?
(e.g., changes in revenue from corporation taxes)

Are there any likely to be changes to the labourkei® (e.g.
demand for specialist skills, job migration outsalehe EU)

Are there any other risks/impacts that need todmsidered?
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APPENDIX H: TYPES OF INFORMATION A THIRD PARTY MAY  WISH TO SUBMIT
TO THE SEA COMMITTEE CONCERNING A SUBMITTED SEA

TYPES OF INFORMATION A THIRD PARTY MAY WISH
TO SUBMIT TO THE SEA COMMITTEE CONCERNING A
SUBMITTED SEA
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Introduction

The following checklist has been designed tlord parties who wish to submit comments or

socio-economic analyses regarding an authorisapplication submitted to the SEA committee.
For example, a third party may wish to provide éo&irmation on the use of an alternative, which
they wish to keep confidential.

Third parties should clearly indicate within thembmissions the information that they wish to

remain confidential and the reasons for not disetpsnformation submitted. The Agency may

grant access to documents under specific circurbstafsee section 5.4 in the Guidance on the
preparation of an application for authorisationhefiefore, if clear reasons for not disclosing
information are not provided, the Agency resentsgight to decide that access can be given to
your comments.

Third parties who have requested that informatemains confidential may still decide to make
available:

» certain parts of the document to anyone requesiiogss to it or

» Certain parts, or all, of the document to a refgdaumber of actors requesting access to it.

In chapter 6 a separate checklist is includedHosé preparing an authorisation application. That
checklist is intended as an internal audit chec @nis not necessary to include it with the

submission of an authorisation application. Furtheidance is provided in chapter 6 for those
preparing an authorisation application.

In most instances, given the limited time (and&sources) available for third parties to comment
on a submitted authorisation application, condgctircomplete SEA and subsequently producing a
report is unlikely to be feasible. A third partyaypnonly have enough time to submit partial
information using predominately in-house expertis&submitting this information using the
checkilist, along with any comments, should helpSE& committee easily identify and organise all
the information submitted to them, without the némathe third party to produce a detailed report.
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Checklist for third party submission to the SEA Conmmittee

v

Type of information

Information on the “non-use” scenario

Information of the “applied for use” scenario

Information on changes to the uses of the “apghedise” scenario

Information on environmental risks/impacts

Information on human health risks/impacts

Information on economic impacts

Information on social impacts

Information on competition, trade and other widesreomic impacts

Information on uncertainties and assumptions useldd submitted SEA

Information on distributional impacts; e.g. impafdsa particular region/industry

Information on recommendations for the authorisatipplicant

Any other SEA information relevant for the SEA Coittee to consider
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1 INTRODUCTION

This appendix provides supplemental information aurther guidance on the calculation of costs
resulting from regulating a substance through thibaxisation process for the substances of very
high concern, i.e., substances included in Annex & REACH. The appendix is also applicable
when the applicant carries out the analysis of@ébenomic feasibility of the alternatives to the
substance.

The appendix is intended to be used in conjunatitin other sources of information. It builds on:

» Chapters 3.4 (Economic impacts), to some exten{Sosial impacts) and Appendices B, C, D,
E and F of this guidance; as well as

» Chapter 3.8 (How to determine the economic feasibilf alternatives) in the Guidance on the
preparation of an application for authorisation.

This appendix focuses on compliance co$ts Administrative costs also need to be analysed,
where relevant. However, these issues are coveréthapter 8.4 of the EU Impact Assessment
Guidelined® and Chapter 10 of Part Ill of Annexes to the Elp#éitt Assessment Guidelifés
Therefore, to avoid duplication, administrative co$s are not presented in this appendix

The distributionof compliance costs between groups is an impoitsite. This is discussed in
section B.3 (Social impacts) of Appendix B.

All market prices are distorted to some degreeprimctice, the prices of all marketed goods or
services incorporate elements of taxation, suclakge-added tax, taxes on labour inputs, and taxes
on some material input. However, in the cost caltohs in conjunction with the applications for
authorization, it is rare that such consideratiaagild need to be addressed. Thus, this appendix
does not address the possible correction of makets as this is considered unnecessary in most
cases and very difficult to do in practice evesu€h corrections would be warranted.

In practice — taking also into account that the \WaFies between Member States — the applicant is
likely find it easy to uséex-factory prices” without value added taxes (VAT) Therefore, it is
recommended that the applicant used such pricesimapplication unless it specifies them
differently.

In this appendix costs are given usually in anfioah (i.e. annualised costs) as this is considered
standard when the application for authorisatiom&de. These annualised costs can be aggregated
to net present values, and applicants are encaditagpresent the net present value of the costs
during the relevant period. This appendix shows htsw to do this aggregation

48 |ssues relating to “deadweight loss” are not asiid in this appendix. The reason is that theynarmally very
small compared to the compliance costs and thedimasSon would require additional information (e.grice
elasticities) which the applicant would have oftéfficulties in obtaining.

49 Seehttp://ec.europa.eu/governance/impact/commissioidetines/docs/iag 2009 en.pdf

50 Seehttp://ec.europa.eu/governance/impact/commissiodetines/docs/iag_2009_annex_en.pdf
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2 ECONOMIC COSTS

2.1 What are costs

Economics starts from the assumption that resousoescarce and that it is therefore important
that they are used sensibly. By “resources” we nikengys such as labour input, capital goods and
land. We can also consider the environment and humealth to be a scarce resource that is “used
up” when we generate pollution.

In considering the “costs” in a “non-use” scengfifoauthorization is not granted) we are really
asking what society has to pay in terms of the rathgources such as labour and capital in order to
secure a cleaner environment or improved humartthektherefore, at the most fundamental level,
the economic cost of an “non-use” scenario is teesto society of these other resources that are
used up in order to implement it. This is counte@a&ost because the resources that are used up are
then not available for other purposes.

By using up resources to implement a “non-use” adenwe give up the opportunity to use the
resources to do something else. For this reasosayé¢hat a “non-use” scenario has an ‘opportunity
cost' (See chapter 3.4 in Guidelines on SEA —Aughtion process). Using this terminology,
economic cost is then a sum of the opportunity sco$tall inputs used in the production. When
summing up cost of production one needs to take astount opportunity costs, not only market
prices of inputs.

2.2 Types of costs

2.2.1 Distinguishing between social and private ctss

As the ultimate focus of a socio-economic impacteasment is to determine the costs (and
benefits) to society of a “non-use” scenario, apontant aspect of the cost calculation process is
the distinction between private and social coskeréfore, the starting point for assessing thescost
to society of a “non-use” scenario is usually tokat the impact on those particular groups or
sectors affected. The costs incurred by a particeéetor or group as a result of a “non-use”

scenario are called the privatests. By contrast, the soc@ists are the costs of a policy to society

as a whole — from an EU perspective this include27aMember States, although costs to non-EU

members need to be reflected, as relevant. Theseepts are discussed in Chapter 3.6 (Trade,
competition and other wider economic impacts) ef Guidance on SEA — Authorisation process.

When market prices reflect scarcity, private cgstvide a good estimate of the costs to society as
a whole. For example, consider the case of instaéquipment to a factory to reduce workers’
exposure to chemicals. In this case expenditureriad by the firm to buy and operate the
equipment could be used as a good first estimatbeovalue to society of the resources used to
improve workers’ health. This is because the potehe equipment would normally reflect the
amount of labour, capital and energy required tkena

In authorisation applicationivate costs are usually a good proxy for socialostsas long as the
effect of any major distortions (e.g. monopoly prg) is removed from prices.

A straightforward approach can be the following:
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(1) estimate the private costs to the supply chraguestion
(2) estimate the privatecosts or savings to any other relevant supplynzhai

(3) add the resulting figures from different groupssectors up to give the total cost to
society as a whole.

Where there is a clear difference between privatesmcial costs, this needs to be reflected at leas
gualitatively. The overall focus of a cost analysti®muld ultimately be on costs to society. This is
the appropriate level of analysis as required leyRIEEACH regulation. Therefore, where it is clear
that there is a difference between private andasaoists this needs to be taken into account during
the analysis.

Another important issue related to social coststiaeeeffects on different groups. These should be
explained, particularly if one group, sector orioegs affected in a disproportionate way.

2.2.2 Investment and operating costs

Investment and operating costs need to be treatitemtly in any cost calculation. Investment
costs show up only once, or relatively infrequenflg an example of an investment cost is the cost
of new equipment needed to change the productiomegs if an authorisation is not granted.
Investment costs are also called “one-off” or “talpicosts.

Operating costs are incurred each time a goododymed or consumed. An increase in the price of
a raw material is an example of an operating @ssthe higher price has to be paid each time this
input is used. For further details on investmerd aperating costs, see section B.2 (Economic
impacts) in Appendix B (Estimating Impacts) as veellAppendix D (Discounting).

A distinction between investment and operating £osteds to be made whenever the production
costs change. However, there are cases where dlgeiqtion costs remain unchanged while the

characteristics of the goods produced change.dh sases investment and production costs of the
downstream users may change, too, and thus, ttieatiisn needs to be made. Below, both changes
in production costs and the effects of the chamgése characteristics of goods are addressed.

2.2.3 Changes in production costs

If the production costs of the substance, mixtureamicle change in the non-use scenario, the
market price of the good would change accordinghjis cost is often referred to as "direct cost”.
Such costs trickle down the supply chain eitheeatly or with some delay. In economics, this
would be called "the price effect” of the change thre price of a good, assuming that the
characteristics of the good do not change.

In almost all cases the compliance costs incuryegbroducers will eventually be passed on to
consumers as higher prices for consumer goodsgththis may only happen after a time lag. For
instance, in the long run the increase in the aestacing the SVHC content in an article would be
passed on to downstream users of these articlasevéw, in the short run increases in compliance
costs may be absorbed by the suppliers of goodemices as reduced profits. Double counting

51 |n rare cases (i.e. if prices are distorted @ug. to monopoly pricing) adjust estimates of pewvebst, if necessary, to
take into account any differences between privatesocial costs (essentially by removing the eftédtxes)
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needs to be avoided, though: Costs that are passéa consumers as higher prices should not be
counted as a cost to both consumers and firms.

2.2.4 Changes in the characteristics of the good

In a typical compliance cost analysis it is assuthadl the goods are homogeneous. If this is not the
case due to changes in the characteristics of dé,ghis second category of costs needs to be
estimated and taken into account.

In chemical regulation it is common, that the ch#gastics? of the good change due regulation.
Main examples of these are the quabtythe _lifetimeof the good. The quality could be different
(e.g. in a non-use scenario the composition of@gsuch as paint) may change such that the it
needs to be applied three times instead of twe),oferation conditions could be different (e.g.
more electricity would be required when using tle®ed) or one might need to replace the good
more often (e.qg. if it wears out faster than thedyi is replacing).

While there can be a deterioration in the qualfgtime or characteristics of the good, the change
can be positive, too. For instance, the applicatiimes can become shorter, energy efficiency may
improve or the product may last longer. The productost and the price of the good could also
increase while the characteristics of the productild/ do so, too. Thus, the applicant needs to
analyse the combined effects to the downstreansuser

The changes in the characteristics of the goo#l¢ridown the supply chain so that there would be
an increase or decrease in (usually) operating @igshe downstream user. A decrease in operation
costs is a saving and needs to be estimated, too.

Examples of such effects are

— more or less labour input (paint more/less often),

— higher or lower other operating costs (more/lesstpeeeded, higher/lower energy consumption
etc.) or

— higher/lower replacement rate (change equipmenerafien).

In some cases it is easy to estimate such coste whother cases it may only be possible to give
the direction (increase or decrease) and perhaps soader of magnitude of such costs.

3 CALCULATING COSTS

In this section the general approach as well aeesgpacific issues are discussed when calculating
compliance costs. A specific issue is how to da#i a situation when a “non-use” scenario would
make existing capital redundant. In other wordsy tmtreat “residual capital” will be discussed. In
addition, some issues concerning the estimationothfer compliance costs (through the
characteristic of the good) are discussed. Theskstion focuses on the issue that ceddiglitional
costs should be calculated.

52 |f the price changed the applicant would seeithmmpliance costs (see above).
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3.1 Changes in production costs

Changes in production costs can be calculated Htiptying a change in the unit cost of using or
providing some good or service by the quantityhef good used or produced. The cost of replacing
a substance (which is in Annex XIV) by another (en@xpensive) substance in the production
process is an example of an increased productish cd@he compliance costs can show up as
increased expenditure and therefore, the startimgt for an assessment of compliance costs is to
look at the effects a “non-use” scenario has orptbduction costs.

To estimate the compliance cost the applicant nee#sow at least the change (usually increase)
in the price of the good and the change in the tifyalemanded (i.e. used).

Compliance costQ) is the change in the price of the good from theepin the baseline scenario
between the “applied for use” scenanm)(and the price in the “non-use” scenan) (multiplied
by the number of units placed on the market in‘tlom-use” scenariog), as stated in equation 1:

C= (prp1) O (1)

If the applicant does not have a reliable enougimese of the annual number of goods sold on the
market in the “non-use” scenarigy], it can use instead the quantity in the “applfed use”
scenario @). In this case the compliance cost can be caledlas stated in equation 2:

C= (pp) U )

The following box gives an example of compliancetso Note that the example contains only
compliance costs accruing from changes in prodoatimsts. It also shows how a (usually small)
overestimation of compliance costs takes place wisarg equation 2.
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Example of compliance costs: Changes in productiotbsts

Consider that in the “non-use” scenario the cogirotlucing a good increase from €400
to €402.5 as a result of using e.g. a differendpotion process. The compliance cost is
the additional cost per unit (€2.5) multiplied e thumber of goods sold on the market.
This can be represented on a chart as follows:

Unit Possible
price (p) P, Compliance cost overestimate
€402.5|/ / /l w )
EAQQ FFziziziiid, Wi
AN G
pl ..
y
7/
€100 4 £
d, d;
Vi N\
27 | | | | | |
100 500 600 700 800 900 1000

Thousands of units (q)

The chart presents the number of units sold per (ggaat prices in the “applied for usq
scenario ;) and “non-use” scenari@4). In this example, if the market price of the upit
is €400 p,) then the number of units bought would be 1 mill{q,). If the price rises tq
€402.5 p,), the applicant estimated that the number bougiggito 992 500c).

If the applicant knows that the number of unitsdsmhnually would be reduced from|1
million (g1) to 992,500 ) in the “non-use” scenario, the similar estimatioh
compliance cost (using the equation 1) is €2.5x99282,481,250, i.e. €2.48 million.

If the applicant does not know what the quantitsesd would be in the “non-usg
scenario, he can use equation (2) and estimatecdbts to be €2.5x1million=€2.
million.

OT

If the applicant does not know the quantity of sirgbld in the “non-use” scenario, helis
likely to overestimate the compliance cost, to somewent. In this case the
overestimation would be €0.02 million (i.e. 0.75P8) rather small. Thus, in practice,|it
is sufficient to use the equation 1 when lackirfgrimation on ().

3.2 Change in the characteristics of the good

There are other compliance costs that are not saabslinked to expenditure of the supplier but to
the characteristics of the good. Thus, the costhefdownstream user or the consumer may be
affected indirectly due to the change in the charéstic of the good.
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For example, if a measure increases the time sperithe activity (e.g. painting) it has a direct
additional labour cost (to painté¥s In this case the compliance cost can be convente money
terms by multiplying time lost by the downstreanemuge.g. in minutes) by an estimate of the
money value that people attach to time (e.g. in dhse of painters the hourly wag®s This
additional cost could be linked to the overall prodthat is being analysed (e.qg. litres or tonrfes o

paint) and used in the cost calculation. The exarpthe box illustrates the issue.

Example: Change in the characteristics of a paint

As an example, let's assume that if an authorisati@s not granted an alternati
substance would be used. As a consequence, thactdwstic of an end product (e.
paint applied by professional painters) would cleasg the paint would take 10 hours
dry instead of 1 hour.

It has been estimated that on average all paimteutd spend an addition@l hours K)
per working day for applying the paint. The wage3 ére estimated to be €20/hour.
painter is estimated to use 4 liters of paint a @gyIn the “applied for use” scenario
million liters of paint would be used per year.tms example, the price of the pai
would notchange in the “non-use” scenario (only the charastic of the paint)

The applicant needs to estimate the compliances @@¥tof the downstream users in th
EU due to change in the characteristics of thetpiia needs to know how long it tog
to paint 1 million liters Q) in the “applied for use” scenario. This is 1 ol liters / 4
liters/working day, i.e. 250.000 working days. lifetauthorization is not granted, tl
additionalamount of labour required is 2 hours per day ite. 250.000 working days
2 hours/working day = 500.000 hours.

The hourly wagesw) of painters are estimated to be €20/h. Thusatiditional cost to
the downstream users would be €20/hour x 500.0@@sha.e. €10 million per year. |
other words, the “non-use” scenario would increéagedemand for painters by 500.0
hourg with a cost of €10 million. Formally the abovegisen in the following equation:

C= (Q/g)xh xw

Where
Q =1 million liters
g = 4 liters of paint per working day
h = 2 hours working day
w = €20 per hour

Pal

—

53 There could also be an indirect cost to “do-itugelf” consumers who would use the paint.

54 |n the case of consumers, one would normally egtnthe “opportunity cost” of free time. Often ataé fraction

(e.g. 50%) of salary is used as an estimate fer thi
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Compliance costs to the downstream users and @uooers arise due to reductions in: i) product
guality (including, e.g. reliability) or ii) produdife. These types of changes are normally astextia
with changes to product standards or the inputsctiia be used for a process or the technology that
can be used. As far as possible these types daftaiosts should be quantified and then valued. The
precise procedure followed will vary from case &s&. Where it is not possible to quantify these
effects it is nevertheless important to list themgualitative terms and give an indication of their
importance.

It is important to note that the compliance codtslawnstream users may change (increase or
decrease) either because the costs of the (up3tpraducers are passed on to downstream users or
because the characteristics of the good changerfebetter or worse for the downstream user). It
is quite possible that the price increases andjtiadity improves at the same time.

Often the substance itself has characteristicsatatdesirable and thus embedded in the product.
Therefore, it is likely that when calculating thentpliance costs of the “non-use” scenario the
effects of changes in the characteristics of thedgare important. Thus, these costs would need to
be analysed.

3.3 Treatment of residual value of capital

Residual value of capital relates to investmentsc@s.g. buildings or equipment) that a firm has
had to make to produce a good or a service pritlg¢antroduction or knowledge of the “non-use”
scenario whose impact is being analysed. The aralysesidual value of capital is straightforward
to the extent that the capital can be sold on taket or retrofitted for a new production procdss.
such a case the original investment costs wouldaadhcluded in the analysis (as the company can
offset the cost by the revenue gained from sefltrg building, land or equipment). However, a
problem may arise if the capital is bound to thedpiction process in such a manner that it does not
have any value on the market.

A difficulty arises if a “non-use” scenario leadsd significant reduction in the value of existing
(capital) assets because they cannot be reallotmtame other function. An example of this is the
closing down of a production line if an authorisatis not granted.

The applicant could make an estimate of the netmees (i.e. revenues minus operating costs) that
the specificresidual capital could bring to the company. lis thanner the applicant could estimate
the foregone net revenues and thus, include thiseimnalysis.

It may prove to be difficult to estimate the foregorevenues (partly because the applicant may
have difficulties in linking the revenue to the sibie residual capital), even more difficult to Vigr
(e.g. for the Socio-Economic Analysis Committeehaf European Chemicals Agency when it gives
an opinion) and is prone to overestimation. Thias,dpplicant could estimate the residual value of
the capital stock instead of the forgone reventibgs estimate is likely to be easier to make and
verify.

The reduction in the value of this productive calpis part of the cost of the “non-use” scenario.
For example, suppose that an authorisation is raottgd and this would lead to plant closure. The
owner of the plant is unlikely to be able to rectlup value of the invested capital by selling b t
equipment second hand. In such cases the residlua of the capital should be estimated.

In practice, a good source for such estimates wbalthe book value of the residual capital. This
can be retrieved, e.g. from the annexes of then@iah statement of the company. However, the
book value does not always reflect the true valuth® asset to the company. This situation could
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arise, for instance, if the company has deprecisitedasset in its books faster than what the
economic lifetime of the investment would have wated. In such situations, another way of
estimating the residual value of capital could Beds Estimating the market value could be the
solution.

The residual value of the capital stock can themmeualized so that they can be compared with
other costs. Examples of such calculations arengivd able 8 in Scenario 3 in the chapter 5.3.4.

3.4 Ensuring that only additional costs are include

There are a number of ways in which the costs eaimdorrectly estimated. One important case is
where one forgets that it is only the additiona.(incremental) effects of a “non-use” scenarat th
should be estimated. It is important to make sha¢ the costs identified are really attributable to
the scenario if no authorisation is granted. Thesans that it is important to pay attention to what
would have happened in the absence of any “non-sssiario (i.e. the “applied for use” scenario).

The following example illustrates the issue. Sugpthat a “non-use” scenario requires a company
to replace a piece of equipment with a more upatedmodern appliance. Suppose that emission
controls lead to the closure of old, pollutingdiing equipment in a plant and the installatioraof
new one that costs €1 million. At first sight thest of this “non-use” scenario is the cost of
installing the new equipment less any differenceoperating costs between the old and new
equipment.

For simplicity, it is assumed that the operatingtsmf the two filters are the same. It appears the
that the cost of the “non-use” scenario is €1 womlli

But it needs to be considered that the old filteuld have been replaced at the end of its lifetime,
e.g. in five years time. Therefore, the cost of then-use” scenario ishe cost of bringing
forward the expenditure on the new filter by five yearsand not the full cost of the new filter.

The applicant can estimate the cost of this vemypli by using the annualised cost approach,
which is equivalent to having to pay an additiofiaé years “rent”. This cost can easily be
calculated (Table 1).
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Table 1: Annualising costs and calculating the add itional cost of bringing forward an
investment by 5 years

Investment cost €1000000
Discount rate 4%
Lifetime of filtering equipment 20|Years
Annualized cost: €73582|(using =pmt(4%;1000000;0;0)

Year: 1 2 3 4 5
a. Cost €73582| €73582| €73582| €73582| €73582
b. Discount factor 0.9615| 0.9246| 0.8890( 0.8548| 0.8219
c. Discounted cost (axb) €70752| €68030| €65414| €62898| €60479
d. Total cost (Present value) | €327573

Note: Discount rate is 4%. Discounting starts from the beginning of the 1% year.

Using the above assumptions on the lifetime (20)eaf the filtering equipment and discount rate
(4%) the annualized cost is € 73582 per annum.€efbee, the cost of the “non-use” scenario would
be €73582 per year for the next five years as kthdileer could have been used in the “applied for
use” scenario. This series of payments has a preatre. With 4% discount rate the present value
is €327573. Thughe cost of this policy is €0.33 million and not €million as an applicant may
have estimated incorrectly.

4 STEPS TO ASSESS THE COSTS

4.1 Introduction and caveats

This section discusses the approach to assessrgpthpliance costs with the following caveats

» All costs refer to those incurred after the “nom’uscenario has taken place.

 If the applicant has information about projectiohguantities(e.g. input to the process or output
of the proces8} demanded in the future, he should use them.

The analysis of issues identified above can beeqo@mplex and is often plagued by lack of
information. Therefore, it is not expected thatrges in future demand (due to price changes) are
analysed in standard cases. Thus, the steps belowtdnclude such complications.

All prices need to be adjusted to one currency geand one price level (e.g. 2009). Market
exchange rates should be used for the current(gaar2009) and GDP deflator in the EU for other
years. These steps are not covered in this chasesych conversions are explained in detail in the
Guidance on SEA — Authorisation process, Chapfer 3.

In addition to the steps presented below, the @oalysis can include a sensitivity analysis or othe
analytical methods to test how uncertainties mésr dhe conclusions of the analysis. Chapter 4.4

55 |nputs are used in the production process, e.genmis (e.g. Substance A to produce coated wiee)produce
intermediate goods (e.g. coated wire), which igluseanother production process (e.g. motors tchimgsmachines) to
deliver outputs, i.e. goods (e.g., washing machioeservices.
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and Appendix E of the Guidance on SEA — Author@atirocess describe different techniques for
conducting uncertainty analysis.

Each step has been illustrated by examples onasis bf Chapter 5.

4.2 Steps

The following graph presents practical steps thatla be taken in a cost calculation.

Set the temporal
Step 1

scope and a
representative year

4
4

Establish the Establish Identify and
Step 2 “applied for quantities used/ collect data on
use” scenario supplied costs

[+] [+]
J\ J\
v v 4 v v
Identify the The change in Changes in Changes in per- Changes in the The aggregate

Step3  number of units | input needs per output quality unit investment per-unit change in total
and the unit-costs | unit of output and quantity costs operating costs per-unit-costs
- e B 4]

L

F

Step 4 Calculate costs

Step 5 Repeat previous steps
where necessary

Step 6 Aggregate costs
Step 7 Document

[+]

In the table below the practical steps have beemtiied to help when carrying out a cost
calculation. As shown in the graph above many sgpslikely to be carried out in parallel (e.g.
projections of quantities produced are linked watiprices).
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Step Description Example(s) orcomments
Step 1 Define the temporal scope of the analysis and | (e.g. 2020 when all factors affecting relevant astder “non-use” scenario would have taken
choose a representative year (steady state) for| place. If net present value is calculate e.g. 22024)
the analysis
Step 2 Establish the applied for use scenario (i.e. the | This is the starting point against which the scierisasire compared with.
baseline)
2.1 | Establish the number/quantity of input and (e.g. 0.58 kg of Substance A per washing machinses in the coating of wire)
output units today. (e.g. 1 million washing machines placed on the rtapler year).
Based on anticipated trends project future demja(elg. with 3% annual growth 1 million machines 612 would be 1.34 million machines in
to the representative year 2020).
2.2:| Identify and collect data on costs
2.2.1| Collect investment cost (i.e. capital expenditure)(e.g. €400 per machine);
per unit of output
2.2.2| Collect operating costs (usually for one year). | (e.g. €40 operating costs per machine per year);
These include maintenance, labour, monitoring,
compliance and other costs
Step 3 Identify the number of units and the unit cost

associated with the “non-use” scenario. i.e.
additional (incremental) costs due to
compliance with non-use” scenario

3.1

Estimate the change in the number of input uni
required to produce one unit of output

190.058 kg of Substance B per washing machine ig irsthe coating of wire)

3.2

Identify changes in the number of output units

.(8.84 million washing machines established abowelgvnot change. The detailed examplg
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produced if relevant for the analysis (e.g. chan§i@ssumes that there is no change in the numbersifimgmachines placed on the market.

in production of goods)

3.3: | Assess changes in investment costs per unit of Investment costs are also called “capital” cost®oe-off” costs
output
3.3.1| Estimate investment cost of producers and, as| Note that the increase can be to the producerlfinohwcase the cost will be passed on to the
relevant, consumer) or to the consumer itself.
(e.g.. plant retrofitting capital costs, buildinfjaonew waste water facility, R&D investment, etc.)
For instance, €1 million investment in productiawifities to accommodate the replacement of
Substance A with substance B.
(e.g. the price of washing machine would increas€h5,)Note that the washing machine is a
durable good having an economic lifetime of 10 gear the average.
the residual value of capital (e.g. an old plant would still have a lifetime of@ars but can no longer be used for producing
the good.The residual capital is €1 million.)
3.3.2| Estimate the direct price increase related to the (e.qg. if lifetime of the €1 million investment i$ Years for producing 1 million washing

good placed on the market and annualise thesg
additional investment costs using 4% discount
and calculate the cost per unit

2 machines per year, the annualised additional s&89941 per annum €0.09per washing
ratechine)

(e.g. the annualised cost of an increase of tle mfi a washing machine by €2.5 with a lifetime
of 10 years and 4% discount rate is (using =pmi{@%ears; €2.5;0;080.31per washing
machine per annum.)

(e.g. the annualised cost of residual capital dflimgs (€1 million) to wire producer (8 years
lifetime left) [using =pmt(4%:;8 years; €1million@/1 million] €0.149per washing machine
per annum.)
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3.3.3

(If relevant) estimate any changes in the
investment costs to the downstream users that
due to the changes in thbkaracteristics of the
good.

(e.g. if the characteristic of the good impliedtttie lifetime of a washing machitfereduce
drem 10 years to 2 years. In both cases the cdsteofvashing machine is the same. i.e. €400)

3.34

Estimate the difference (price increase) due to
change in the characteristics of the good.

tHe.g. the reduction of the lifetime of a washingnfil0 to 2 years implies that the annualised c
of a €400 investment cost would increase from €419u8ing =pmt(4%;10 years; €400;0;0) to

DSt

Annualise these additional investment costs usjrf12.08 (using =pmt(4%:;2 years; €400;0;0). Theedéfiice between the two (€212.08 -€49.32=)
4% discount rate and calculate the cost per unit €162.76is the annualised increase of investment costishratated to the reduction of the
lifetime of the washing machine.)
3.4.| Assess changes in the operating cdsper unit
of output:
3.4.1| Estimate changes in unit costs for the producet. (e.g. Imported wire will cost 50% more than wiraight in the EU. Thus the price of the motor
(and thus the washing machine) would increase by |g2r unit.)
| ial . q “he (e.g. the price of Substance B in coating wireli% cheaper than Substance A leading to a
Evaluate potential cost savings due tothen- | g4ing ofe0.058per maching In this case ask the applicant should ask himey these
use" scenario savings are not materialising now. The most likelgson is higher investment cost (see above)
related to the “non-use” scenario.
3.4.2| Estimate the costs due to changes in the (e.g. the operating costs of one washing machingdvacrease bg¢2.4per year. because of

characteristic of the good.

additional energy costs)

56 Note that the company may produce goods that hdwrg life time (like washing machines) or consblea (like washing powder).

57 Qperating costs may increase e.g. because thenalte materials/substances are more expensivis, filore complicated/time consuming to use therradtive
substance/technique (i.e. labour costs increase)attion could also introduce new expenditures siscexpenditures to operate waste managemerityfa€dr details, see
Chapter 3.5 and Appendix G of the Guidance on SBAithorisation process.
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(e.g. if the application time would be longer ahdd the consumers would spend 0.5 hours pé

year more using the machine of e.g. €10/hour »h0us=) €5/year. This is not used in the
detailed example in Annex 2).

3.5

Calculate the total per unit costs in the
representative year by adding together — as
relevant — the annualized investment costs
(sections 3.3.3 and 3.3.5) and operating costs
(sections 3.4.1 and 3.4.2)

Describe (qualitatively) any additional costs that

the applicant was natble to quantify which are
relevant to the analysis.

(e.g. Annualised investment cost in (Step 3.3.2) €0.09
Saving when using substance B (Step 3.4.1) -€0.058
Operating costs of one washing machine (Step 3.422.4

Total €2.432 per wiaghmachine per year
(e.g. Scenario of importing coated wire

Additional cost per washing machine per year (St€x2) €0.31 per washing machine per yea
(eg. Scenario in the reduction of the lifetimelad tvashing machine
Annualised increase of investment cost (Step B.3.4€162.76 per washing machine per yea

(Eg. “The additional costs of maintaining the maelsi using another substance are not know
They are assumed to be small and thus not estithated

Step 4

Calculate the compliance cost by multiplying
the number of units (in step 3.2) by the
cost/prices per unit (in step 3.5)

(e.g. 1 million washing machines x €162.76/yeadl 676 million euros per annum in 2020 in
the scenario of reducing the lifetime of the waghinachine).

(e.g. 1 million washing machines x €0.31/year =3€0nillion euros per annum in 2020 in the
scenario of importing wire).

Note that the costs of complying with the “non-useénario depend on the response of the

producers of motors. From the above it can be dedubat the option for importing wire woulg
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be cheaper. The €0.31 million is considered thept@amce cost and is taken further in the
aggregation of the results. However, the costh®@ftternative scenario should be reported. tq

Step 5 Repeat steps 2-4 for any other services/goods
affected.
Step 6 Calculate total compliance costs by aggregating Avoid double counting.
the costs for all services/goods affected (i.e. add
together the compliance costs of step 5).
Step 7 Document the results according to the (see technical guidance document or specific repformat)

reporting format Consider reporting annualised costs in a given y@iout discounting to present date. The

applicant can also calculate the net present alkiag the cumulative year approach) during {

relevant time period (as established in Step 1).
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5 EXAMPLE — COST OF SUBSTITUTING "SUBSTANCE A”

Caveat

This example is purely illustrative and should bettaken as representing a real world situation.
Inclusion of this example does not therefore in a@y imply that production of washing machines
involves any undesirable impacts.

5.1 Introduction

5.1.1 The problem

This example concerns “Substance A" which has a#vempacts on workers’ health at
manufacturing sites when wire is coated. The apptiés asked to estimate compliance costs if (i)
Substance A was no longer available from 2010 odsvar (ii) how much if would cost to

eliminate workers’ exposure (through filtering #mmissions from the process) from 2010 onwards.

5.1.2 Main drivers of the analysis

Manufacturers supply Substance A to formulators wicorporate it into a mixture. The mixture is
used by downstream users for coating wires, whithturn are used in motors for washing
machines. Substance A allows the wire to be comteal manner that prolongs significantly the
lifetime of the wire and thus, of the motor. Consextly, the lifetime of the washing machine is
about 10 years. If the wires were not coated attladl lifetime of the engine would be only two
years.

5.1.3 Scope of the analysis

This example is an illustration of compliance cdetsthe purpose of continuing to use Substance A
(because it has been placed on Annex XIV). It fesusn social (i.e. welfare) cost calculation of
substituting Substance A or reducing the processstoms to non-existent. In the process a number
of costs have not been addressed for simplificgtiomposes. These include the regulatory cost for
authorities and companies.

This example illustrates only the compliance cadta “non-use” scenario. Thus, health impacts
(change in worker health risks) of the “non-useérsrio have not been estimated, nor have
distributional or other socio-economic impacts (passible employment effects) been estimated.

It is (realistically) assumed that the applicant bacess to real prices for the cost calculatibns.
other words, this example is not addressing theeis$ how to get real prices from the market.

Throughout the analysis a 4% discount rate is tsebsess costs occurring at different points in
time. This is in line with the SEA Guidance documes well as the European Commission’s
Impact Assessment Guidelines.
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As most data are available for current productiod aonsumption levels, it will be easiest to
undertake the analysis using the current year. Whiatportant is that all cost and price data refer
to the same year. Using the current year wouldhkestmplest approach. Here in this illustrative
example the analysis is undertaken as all figuressealed as a first step to 2007 and the analysis
starts from the assumption that the “non-use” steneould start from 2010 onwards.

All values used in this example refer to 2007 prickevel. In other words, the prices are ‘real’
as the effect of inflation has been removed from thprices.

5.2 The "applied for use” scenario

To simplify the example, the current production @edsumption volumes of (e.g. 2007 at the time
of writing this example) Substance A is used ashidigs for the cost calculations as it is assumed
that there are no trends in the use of the substar@onsequently it is assumelht there is no
change in the demaridr Substance A in coating wires for washing maehieither. In the EU,
some 1 million electrical motors (using wire coateith Substance A) are used as components in
the production of 1 million household washing maeis®.

5.3 “Non-use” Scenarios

5.3.1 What would happen if Substance A was not avable

If wires were not coated at all, the lifetime oétimotor would be reduced from 10 to two years on
average. Not coating wires would imply that washmachines would need to be replaced every
second year, implying an increased annual cost162&60 per washing machine. Such an
analysis could have been made in the analysistefnaltives. In sum, not coating wire is so costly
that this option is not analysed further.

58 Otherwise the analysis would need to take intcoant the increasing or decreasing trend in demamctte
substance or the end product (i.e. washing machines

59 Thus, the human health related problem of worksing Substance A during manufacturing of coater \fvhich
are not discussed in this example) would remairhanged in the "applied for use” scenario, too.

60 with 4% discount rate and the price €400 of ahivegsmachine, the following annualised costs candeulated:

Lifetime with coating of wire with Substance A 10 vyears

Lifetime without coating of wire 2 years

Annualised cost with coating of wire with

Substance A €49.32 per year
Annualised cost without coating of wire €212.08 per year
Difference €162.76 per year

In Step 3.5.2 it has been shown to what extentishas overestimate, and how it is possible toemtrfor this, assuming
that the price elasticity is known.
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As a result of the regulation of Substance A, thlilowing “non-use” scenarios were identified as
possible’

(1) The producers of the wire would use an alternativiestance — called Substance B — to coat
the wires. Using Substance B would require a chamgfee design of the motor including an
investment of €1 million in the production faciis for the engine and would reduce the
energy efficiency of the motor by 10%. The investineould have a lifetime of 15 years.
However, Substance B is 10% cheaper than Subsfance

(2)  The producers of the wire could invest in filterirquipment that would reduce workers
exposure to a non-existent level. The investmenthef equipment costs would be € 10
million with a lifetime of 20 years.

(3) The production of the coated wires (using substajceould cease in the EU and coated
wires would be imported to the EU. This would résaladditional transportation costs. In
this scenario, the wire would have the same quality product specifications as the wire
produced in the EU with Substance A. Thereforetetiveould be no impact on the energy
efficiency.

(4)  The producers of electrical motors would cease yetdn in the EU and the motors would
be manufactured outside of the EU.

(5) Consumers would purchase household appliances geddwtside of the E3

To simplify this example the costs of only Scensiio 2 and 3 are analysed further. The analysis of
the import of motors (Scenario 4) or washing maesi(Scenario 5) would be similar to Scenario 3
(import of the wires coated with Substance A).

It should be noted that Scenarios 1 (using substBy@nd 2 (filtering equipment) would be carried
out under the economic feasibility study of thelgsia of alternatives.

However, Scenario 3 (import of wire) would not kared out under the analysis of alternatives.
Rather, it would be carried out under socio-ecomoamialysis, as in this case neither a substitute
substance nor technology is analysed.

61 These are the most realistic “non-use” scenafibs.following responses could also be considered:

i) Consumers would buy household appliances witltloeitcoated wires and they would therefore haveeptace the
motor five times during the lifetime of the washimgchine.

ii) The producers of household appliances woulchgedrom electrical motors to another type of matoanother type
of washing machine not requiring such a motor.

The scenario where the lifetime of the motors gmiicantly reduced is an unlikely response asaeiply a motor in an
existing household appliance would be expensivecamabersome for consumers. Replacing the electmacdbr (that
requires the wiring) with another type of engineg(ecombustion engine) that would not require tijge of wiring

could in principle be an alternative. However, caistibn engines cannot be used in apartments fetysaasons.
Other types of engine technologies are not knowaxist.

In addition, it is assumed that washing machindk b needed in the future and thus a scenario {mthwashing
machines" was not considered realistic and notyaedlfurther.

62 |n other words, production of washing machinesgsioated wires would cease in the EU. Note thatBhsumers
can purchase washing machines from abroad (witheutestriction).
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Having said this, the methodologies to analysehhee scenarios are the same.

5.3.2 Relevant time period

In this example, the relevant time period is depamndipon the investment cycle, i.e. the one-off

costs for process improvements required to substifubstance A with Substance B. The

investment related to the use of Substance B isnaad to be €1 million investment cost for new

equipment with a lifespan of 15 years. The capdoitgroduce motors and thus, washing machines
is assumed to be 1 million machines per year.

As the lifespan of the investment is 15 yeamsthis example, the relevant time period is 15
years. For the purposes of this analysis, the same invadtirycle of 15 years is also used for the
second (filtering) and third scenarios (import oated wire).

A longer time period would be warranted if a sigraht change in technology (e.g., to produce
washing machines) or in the demand for the prodentice (i.e. washing of clothes) occurred

In this example, costs are calculated in two ways:

In the representative year approadie. where all costs are expressed as equivalentialised
costs) these effects will be analysed for a pddicyear during this investment period. In this
example, 2020 is selected as the representateadigstate) year.

In the cumulative approachthe net present value of socio-economic costssofguSubstance B
will be analysed over the next 15 years (betwedi®2hd 2024).

The lifecycle of the washing machine (10 yearsha baseline) is assumed to be the same for
washing machines using motors with domesticallydpo®d wire coated with Substance B
(Scenario 1) or with Substance A (Scenario 2) ahviinported wire coated with Substance A
(Scenario 3).

5.3.3 Scenario 1: Costs if Substance B is used

In this example, the consultation with the supgigio gave the following estimates which are the
basis for making the cost calculations:

— Change in investment cost

0 Substituting Substance A with Substance B cos&Imillion (with a lifespan of 15
years and assuming bringing forward a reinvestnremihe equipment by 10 years
(i.e. the investment needed to use substance Adesalready used for 5 years));

— Change in recurrent costs due to price change
0 Substance B is 10% less expensive than Substance A,
0 Price of Substance A is €10 per kg;

o0 Quantity of Substance A (or its substitute. SubstaB) used per motor and
therefore, per washing machine is 0.058 kg;

— Change in recurrent cost due to increased enerrmgguoaption
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o Additional electricity consumption with washing nmames with motors using
Substance B of 20 kWh/year; and

0 Price of electricity of €0.12 per kWh in 20837.

The additional cost of substituting Substance Av@tbstance B is a one-off investment cost of €1
million for changing the production facilities. Thew equipment is estimated to have a lifespan of
15 years. Using the annualising function [with 4%cdunt rate and 15 year lifetime, i.e.
=PMT(4%;15;1,0;0)] the annualised investment cositt be €89941 or €0.0899 per washing
machine (in 2007 price levelsThe “non-use” scenario on Substance A would resulin an
increase of investment costs of €0.0899 peashing machine per annum.

Substance B is 10% less expensive, i.e., thersaatiags in the material cost of €58000 per §fear
Given that each year 1 million machines are produak the recurrent cost of producing_one

washing machine would decline by €0.058 per annu?ﬁ.
Additional electricity consumption of washing mawds with motors using Substance B is 20
kWh/year over the 10 year life time of the washmgchine. The average EU electricity price for

consumers was about €0.12 per kWh in 2807hus, the additional recurrent costs to
consumers would be €2% per washing machine per annum.

Table 2 summarises the additional costs per washachine

Table 2: Scenario 1: Additional cost per washing ma  chine if Substance A is substituted by
Substance B (2007 price level)

€ per washing
machine produced

Annualised investment cost to shift from A to B (lifetime of equipment

15 years) 0.089
Annualised effect of Substance B being 10% less expensive -0.058
Annualised energy cost per washing machine (€0.12 / kWh x 20 kWh) 2.400
Total 2.432

Given that the cost per annum in 2010 was €2.43¢omed in 2007 price level) per washing
machine. Table 3 shows the costs of using SubstBniostead of A. The impact for 10 million
washing machines in 2020 would $24.32 million (measured in 2007 price level). This would be
the costs using thepresentative year approach

Concerning the investment cycle of 15 years forillian washing machines produced each year
between 2010 and 2024 the present value of thede ace€175.26 million in 2010(see Table 3)
(measured in 2007 price level). This would be th&t€ using theumulativeapproach

63 Eurostat: Consumer price EU-27 averadddnuary 2007; see:
http://epp.eurostat.ec.europa.eu/cache/ITY OFFP3B#3k-07-080/EN/KS-SF-07-080-EN.PDF

64 Total expenditure on using Substance A is 0.03&ktpr * €10/kg * 1,000,000 motor = €580,000. Takit0% of
€580,000. gives €58,000

65€58,000/1,000000=€0.058
66 (20 kWh x €0.12/kWh=) €2.4
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As discussed earlier there is some uncertabtyut how many washing cycles would be carried out
and thus, the related electricity consumption. Asgg that this uncertainty is in the range of 25%
this range can be applied to the energy costs.rGivat the additional electricity cost per washing
machine was 2.4 per annum, the uncertainty rang&Cdanillion machines would be €6 million per
annun§’. Thus, the costs would be either lower (€48.32 million per annun) or higher (i.e.
€30.32 per annuny using the representative year approach.

Table 3 Scenario 1: Cost of using Substance B inste  ad of A in 2020 and during 2010 and
2024 (measured in 2007 price level)

Cost per Number of

one new washing

washing machines

machine marketing

per annum  use total cost

(€ (millions) (Emillions)
2010 2.43 1 2.43
2011 2.43 2 4.86
2012 2.43 3 7.30
2013 2.43 4 9.73
2014 2.43 5 12.16
2015 2.43 6 14.59
2016 2.43 7 17.02
2017 2.43 8 19.46
2018 2.43 9 21.89
2019 2.43 10 24.32
2020 2.43 10 24.32
2021 2.43 10 24.32
2022 2.43 10 24.32
2023 2.43 10 24.32
2024 2.43 10 24.32
Present Value for 2010-24 175.26

The present value of the uncertainty of 25% in gyneosts is €43.24 per annum (this calculation is
not shown). Thus, using the cumulative approacd pifesent value would ranff@m €132.02 to
€218.50 million for 2010-2024 These uncertainty ranges will be used when thsilte are
summarised.

5.3.4 Scenario 2: Cost of installing filtering equment

It is possible to invest in filtering equipmenttime manufacturing site where the wire is coated. In
this case the health risk for the workers woulddnee redundant. However, the investment cost of
the equipment is €10 million and the lifetime oétaquipment is 20 years. Using the annualising
function [with 4% discount rate and 20 year lifetim.e. (=PMT(4%;20;10;0;0)] the annualised
investment costs will be €735818 or €0.735818 pashing machine (in 2007 price level$he
“non-use” scenario on Substance A would result inraincrease of investment costs of filtering

of €0.7358 pemwashing machine per annum.

67 (25% x €2.4 x 10 million=)
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The operating costs of the filtering equipment ¢sinsf labour costs of % person per annum (i.e.
900 hours per annum) and additional energy costeeraing 300 MWhAdditional labour costs
are calculated using average industrial wages O6fh@ir i.e. 900x€20= €18000 &0.018per
washing machine per annumAdditional energy costof the filtering equipment are (€0.12 / kWh
x 300000 kwh) €36000 &0.036per washing machine per annum.

In Table 4 the annualised investment and operatosgs are aggregated per one washing machine.
Given that the additional cost of filtering equipmeavas €0.7898 per washing machine Table 5
gives the compliance cost in 2020 for 10 millionsivamg machines (€7.90 million) as well as the
present value for the stream between 2010 and @B&92 million). All these costs are measured
in 2007 price level.

Table 4: Scenario 2: Additional cost per washing ma  chine if filtering equipment is installed
(2007 price level)

€ per washing

machine

produced

Annualised investment cost of €10 million (lifetime of equipment 20 years) 0.7358
Annualised effect higher labour costs 0.0180
Annualised energy cost per washing machine (€0.12 / kWh x 300 000 kWh) 0.0360
Total 0.7898

Table 5 — Scenario 2: Cost of installing filtering equipment in 2020 and during 2010-
24(measured in 2007 price level)

Number of

new

Cost per washing

washing  machines
machine per inuse Total cost
annum (€) (million)  (€million)
2010 0.7898 1 0.7898
2011 0.7898 2 1.5796
2012 0.7898 3 2.3694
2013 0.7898 4 3.1592
2014 0.7898 5 3.9490
2015 0.7898 6 4.7388
2016 0.7898 7 5.5286
2017 0.7898 8 6.3184
2018 0.7898 9 7.1082
2019 0.7898 10 7.8982
2020 0.7898 10 7.8982
2021 0.7898 10 7.8982
2022 0.7898 10 7.8982
2023 0.7898 10 7.8982
2024 0.7898 10 7.8982
Present Value for 2010-24 56.92

Sensitivity analysis

It seems clear that the discount rate of the imeest cost in Scenario 2 is important. Therefore,
Table 6 is reproduced below with 6% discount ranstéad of 4%). The annualised cost of the
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investment would increase from [=PMT(4%:;20;10;0;8D.7358 to [=PMT(6%;20;10;0;0)]
€0.8718 per washing machine. The additional lalamarenergy costs are unaffected.

Table 7 gives the compliance cost in 2020 for 10ioni washing machines with 6% discount rate
(€9.26 million) as well as the present value fa stream between 2010 and 2024 (€66.72 million).
Given higher discount rate, the costs in tablesb7aare higher than in tables 4 and 5, respegtivel

Table 6: Scenario 2: Sensitivity analysis — Additio  nal cost per washing machine if filtering
equipment is installed (2007 price level) —using 6 % discount rate

€ per washing

machine

produced

Annualised investment cost of €10 million (lifetime of equipment 20 years) 0.8718
Annualised effect of higher labour costs 0.0180
Annualised energy cost per washing machine (€0.12 / kWh x 300 000 kWh) 0.0360
Total 0.9258

Table 7 — Scenario 2: Sensitivity analysis — Cost o f installing filtering equipment in 2020
and during 2010-24 (measured in 2007 price level) —  using 6% discount rate

Number
of new
Cost per  washing
washing machines

machine per inuse Total cost

annum (€) (million)  (€million)

2010 0.9258 1 0.9258
2011 0.9258 2 1.8517
2012 0.9258 3 2.7775
2013 0.9258 4 3.7034
2014 0.9258 5 4.6292
2015 0.9258 6 5.5551
2016 0.9258 7 6.4809
2017 0.9258 8 7.4068
2018 0.9258 9 8.3326
2019 0.9258 10 9.2585
2020 0.9258 10 9.2585
2021 0.9258 10 9.2585
2022 0.9258 10 9.2585
2023 0.9258 10 9.2585
2024 0.9258 10 9.2585
Present Value for 2010-24 66.72

5.3.5 Scenario3: Costs if coated wire is produceditside the EU

In Scenario 3, the costs include any additionatscofthe wires or the motors being produced and
imported from outside the EU. In this scenarioliigher costs to use imported wire relate to higher
quality control and additional transportation costs

The following is the basis for making the cost attions for the EU motor producers:

— Cost of production in the EU of coated wire foeanotor is €5;
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— The motor producers in the EU estimate that theylavbave to pay 50% moffer coated wire
if it was imported into the EU. These comprise déliional quality control and transportation
costs.

The additional cost of purchasing coated wired frautside the EU would be equal to €2.per
motor and thus per washing machine. Given theirietof the washing machine (10 years) this
additional cost of €2.5 can be annualisBide annualised additional cos®® of importing the wire

is thus €0.308 per washing machine per yea?

The following are used in cost calculations (in 2@0ice level) for the EU wire producers:
— an estimated loss in buildings of €1 million wélyears remaining lifetime.
— an estimated loss in equipment of €2 million withears remaining lifetime.

Using the annualising function [with 4% interesteraand 8 years of remaining lifetime i.e.
=PMT(4%;8;1;0;0)] the annualised costs for the dings is €148500This would be equal to
€0.149 per washing machinémeasured in 2007 price level).

Using the annualising function [with 4% interesteraand 5 years of remaining lifetime) i.e.
=PMT(4%;5;2;0;0)] the annualised costs for remanaquipment is €449254his would be
equal to €0.449 per washing machingneasured in 2007 price level).

Table 8 summarises the additional costs of Sceario

Table 8: Scenario 3: Additional cost per washing ma  chine in 2010 if the coated wire is
imported (measured in 2007 price level)

€ per washing machine

produced
Annualised cost of wire being €2.5 more expensive (10 years lifetime) 0.308
Annualised cost of residual capital of buildings (€1 million) to wire
e 0.149
producer (8 years lifetime left)
Annualised cost of residual capital of scrapped equipment (€2 million)
. e 0.449
for wire producer (5 years lifetime left)
Total 0.906

68 50% x €5=€2.5
69 Additional cost compared to the "applied for use&nario (continued use of Substance A in thermpaf wire).

70 Use the Excel function PMT(4%;10;2.5;0;0), whe#é & the discount rate, 10 is the lifetime of theton (in years),
2.5 is the cost per motor (in euros), the firssQhe resale value amount (in euros) at the ertieofifetime of the
investment (it is zero because the washing madh&secome to end of its lifetime and has no comrakkailue) and
the last 0 indicates that one starts to discowmfthe beginning of the year
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Table 9: Scenario 3: Cost of relocating wire produc  tion outside the EU in 2020 and during
2010-24(measured in 2007 price level)

Cost per Number of

washing new washing
machine per  machines in total cost
annum (€) use (millions) (€millions)

2010 0.91 1 0.91
2011 0.91 2 1.81
2012 0.91 3 2.72
2013 0.91 4 3.62
2014 0.91 5 4.53
2015 0.91 6 5.44
2016 0.91 7 6.34
2017 0.91 8 7.25
2018 0.91 9 8.15
2019 0.91 10 9.06
2020 0.91 10 9.06
2021 0.91 10 9.06
2022 0.91 10 9.06
2023 0.91 10 9.06
2024 0.91 10 9.06
Present Value for 2010-24 65.29

Given that the cost per annum in 2010 was €0.906vashing machine Table 9 gives the costs of
discontinuing wire production in the EU. The impéat 10 million washing machines would be
€9.06million in 2020. This would be the costs using tbpresentative year approach

Considering the placing 1 of million washing madsneach year on the market during the
investment cycle of 15 years (from 2010 to 2024) ghesent value of these cost€65.29 million
in 2010 (see Table 9). This would be the costsgusincumulativeapproach

5.4. Summary
Table 10 summarises the annualised and cumulatists of the scenarios.

There are some uncertainties relating to the aisalyfie main one relates to the actual energy
consumption related to the use of washing machilresSection 3.3 it was assumed that the
uncertainty range was 25% around the energy efitgidoss if Substance B was used instead of
Substance A.
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Table 10: Summary of the costs of three scenarios i  n 2020 (measured in 2007 price level),
millions of euros — 4% discount rate used unless sp ecified otherwise

Scenario 1 Scenario 2 Scenario 3
Annual cost in 2020
Minimum estimate (25% lower energy costs) €18.32 n.a. n.a.
Central estimate €24.32 €7.90 €9.06
Maximum estimate (25% higher energy costs) €30.32 n.a. n.a.
Using 6% discount rate n.s. €9.26 n.a.
Cumulative cost in 2010-24 (Present Value)
Minimum estimate (25% lower energy costs) €132.02 n.a. n.a.
Central estimate €175.26 €56.92 €65.29
Maximum estimate (25% higher energy costs) €218.50 n.a. n.a.
Using 6% discount rate n.s. €66.72 n.a.

Scenario 1: Substance B is used instead of Substance A;

Scenario 2: Substance A is used but filtering equipment is installed

Scenario 3: Suitable coated wire is imported into the EU (changing the discount rate would not change the
results)

The cost of Scenario 2 was estimated to be €7.8omiper annum in 2020. Cumulatively the
present value of the costs for 2010-24 is €56.9Romi

The cost of Scenario 3 was estimated to be €9.06mper annum in 2020. Cumulatively the
present value of the costs for 2010-24 is €65.2Bomi

The costs of Scenarios 2 and 3 are much lowerttif®nost of Scenario 1.

The likely response to a regulation concerninghtbman health impacts of Substance A is either
that the EU producer invests in filtering equipmanits site or his customers import the coated
wire from outside the EU. In the former case theplance cost would be €7.9 million and in the
latter case €9.06 million per annum in 2020. Howewéth 6% discount rate the compliance cost of
Scenario 2 would be €9.26 million, i.e. slighthgher than in Scenario B1 sum, the compliance
cost is estimated to be between €7.9 and €9.06 ioitl per annum in 2020. This is equivalent of
the compliance costs being (cumulatively) betweerb€.9 and €65.3 million during 2010-24.

If the company in the EU invested in filtering egmient the risks would be reduced to non-existent
while if the downstream user imported the wire froatside the EU. The risks would be taken by
the workers that coat the wire there (assuming tih@tnon-EU producer does not have filtering
equipment).

As a reminder Scenarios 1 (using substance B) dfitte2ing equipment) could have been carried
out under the study of the economic feasibilitthie analysis of alternatives. However, Scenario 3
(import of wire) would not be carried out under thealysis of alternatives but under socio-
economic analysis. This is due to the fact thathis case neither a substitute substance nor
technology is analysed.
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